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On the Post-tertiary Diatomaceous Sand of Glbnshira. 
Part II. Containing an account of a number of additional 
undescribed species. By William Gregory, M.D., F.R.S.E., 
M.R.I.A., &c. ; Professor of Chemistry in the University 
of Edinburgh. Illustrated by numerous figures drawn from 
Nature, by R. K. Greville, LL.D., F.R.S.E., &c., and 
engraved by Tufpbn West, Esq. (Plate I.) 

Continued from No. XVI, p. 48. 

(Read March 26tb, 1856.) 

24. Pleurosigma (?) , n. sp. This peculiar form, which 
is very scarce in the deposit, I have not ventured to name, 
although it cannot be referred to any of the species in Smithes 
Synopsis, vol. i. 

Form very slightly sigmoid; extremities obtuse. The median 
line, as may be seen iu vol. V, PI. I, fig. 24, is central at one end, 
while at the other it seems to approach the margin for a short 
space just before the apex. This appearance is probably due 
to the circumstance that the valve does not in this case lie 
quite flat. There is an elongated oval expansion round the 
nodule, but imperfect ; and I am not sure that this appearance 
may not depend on some injury to the valve. Length about 
0*0053". I have not been able to resolve the striation as yet, 
and I conclude that it is of the finest ; but until I can examine 
several good specimens, the description must be imperfect. 
(281.) 

25. Cocconeis distans, n. sp. This species was described 
in my former paper, but a form of C. Scutellum was by mis- 
take figured for it; I therefore give a figure of it in fig. 25. 
Some, judging ifrom the former erroneous figure, have sup- 
posed it to be only a form of C ScuteUum, but its whole 
aspect is so peculiar, that those who see the form, which is 
not very rare in certain densities, are at once struck with it as 
peculiar. Professor Kelland, without knowing of it at all, at 
once noticed it in some of the deposit which I prepared for 
him. 

Form always a broad and pure oval. Length from 0*0008" 
to 0'0018". The transverse rows of dots are not above one 
half of the number of those in the largest and coarsest forms 
of C. scutellum, which abounds here in all its forms, and can 
be easily compared with C. distans. These lines, about 9 in 
0*001", are also formed of much fewer and larger dots, and 
these dots are all of equal size, except only that those at the 
margin are sometimes smaller. They are so distant, and the 
lines of them so few, that the form ceases to have a striated 

vol. v. a 
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aspect^and appears sparsely dotted. In C. Scutellum, of the same 
size, and of the coarsest variety, there are twice or thrice as 
many lines, and in each line three or four times as many dots 
as in C. distans. Moreover in C SctUellum, which has the 
striated aspect in all its forms, the dots are of very unequal 
size, being smaller in the middle, and increasing in size 
towards the margin. Again in C. SctUellum, the form of this 
valve is very often, indeed generally, more or less angular, 
both in the middle and at the apices. In C. distans, the dots 
are quite round, and have a peculiar lustre, so that in a certain 
focus they appear white and translucent. I have seen this 
form in recent marine gatherings, but it is scarce. (218.)^ 

(Since the above was written I have observed another well- 
marked character in this species. The granules or dots are 
placed on faint white transverse bars, which, in some positions, 
or in some lights, are easily seen. I have also lately found 
C distanSy in considerable abundance, in a recent marine 
gathering, of which I hope to lay an account before the 
Society next season. In this gathering I have found two re- 
markable forms, which may perhaps both be varieties of C 
distans, but one of which, though allied to it, is probably a 
distinct species. One of these has the faint white bars above 
described, and, on the whole, my observations tend to show 
that C, distans is not related to C. Scutellum. 

I may here mention that C, costata, to be presently de- 
scribed, also occurs in the new recent gathering, and that this 
form also is entirely distinct from C, Scutellum, although Pro- 
fessor Smith, in his second volume, has conjectured it to be a 
form of that species.) 

26. Cocconeis radiata, n. sp. This very beautiful form is 
rare in the deposit, compared with most of the others. It is 
represented in fig. 26. 

Form oval. Length about 0-00075". It has strong, distant 
rays, proceeding from a small, oval central spot, and, so far as 
I know, it is the only oval form which is radiated. The rays 
appear to increase in width as they approach the margin, and 
are crossed by a series of concentric elliptical lines, from the 
margin to the centre, giving to the valve a singularly rich 
Mipearance. Bays about 18 ; concentric ellipses about 7 or 8. 
This form has occurred as yet only in this sand. Fig. 26* re- 
presents an abnormal form of it. (282.) 

27. Cocconeis costata, n. sp. This pretty species was described 
in my former paper, but the specimen there figured was an 
inferior one. I give a better in fig. 27. It is not rare in the 
lighter densities. 

* So numbered iu Part L 
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Torm a broadish oval. Length, 00006" to 0001". Me- 
dian line strong ; no nodule. The transverse lines are strong 
entire costs, which I form^ly described as double Unes. 
This is only apparent, something on the form of the costse 
causing their ma^ns to come out strongly. The space be- 
tween each pair of costse is striated at right angles to the 
costse, a character only seen on dose inspection, and which I 
have observed since my former paper. This is a perfectly 
characterised species, which I have found pretty frequent in 
the recent gathering above mentioned. (219.)^ 

28. Cocconeis {?) lamprosticta, n, sp. This form is some- 
what scarce in the deposit, and I have considerable doubts as 
to its belonging to this genus. For the present, however, I 
{dace it there, as I have not yet been able to see any other 
view than the one figured, of which I have found a con- 
siderable number. 

Form between elliptic and obtuse rhombic, inclining rather 
more to rhombic. The central nodule is not strongly marked, 
but the median lines terminate in two small expansions, be- 
tween which is a considerable space. Length from 0*0028" to 
0"0083". Striae about 12 in O'OOl", very conspicuous, formed 
of dots, somewhat like those in C. distans, and as widely 
apart. There is a narrow blank space on each side of the 
median line. The dots have the same shining aspect as in C. 
iKstan9,}mt the form is much thicker and more strongly marked. 

The resemblance of this form, which is represented in fig. 
28, to C distans in several characters, led me to refer it to 
the same genus. But in some specimens, apparently of the 
same form, the median line is a mere blank or raphe, and the 
dots are rather square than round. These specimens, as Dr. 
Greville pointed out to me, seem rather allied to Biddtdphia 
or Zygfoceros, genera which possibly ought to be united, and 
which, at aU events, are very imperfectly known. If the 
pi«8ent form, fig. 28, belong to Biddulphiay it ought to exhibit 
the characteristic and peculiar front view of that genus ; but 
for this I have sought in vain. It is possible that there may 
be two forms; one a Cocconeis y or possibly a Navicula, the 
other a Biddtdphia or Zyffoceros, 1 figure the most frequent, 
and leave the question to continued observation. (282.) 

Before quitting this genus, I may mention, that in this de- 
posit both Cocconeis ScuieUum and C. Placenhda are among 
the most abundant forms, and that both of them exhibit ^ re- 
markable extent of variation. According to many, the form 
I figured in my first paper as C. speciosa is a form of C Sat- 

* 8o namfaered in Part 1. 
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telhan, . but I have considerable doubts on this point. The 
form figured by Roper as C. concentrica is referred in like 
manner to C. Placentula, but this also is doubtful. In the 
Glenshira Sand both of these are frequent; and there is 
another form, allied to C concentrica, but difiering stiU more 
from C Placentula, This form is a curious one, but I have 
not yet been able to study it properly. 

29. Amphora {P) rectangularis, n. sp. This is a pretty little 
form, which I refer to Amphora on account of the crossbar in 
the middle of each valve; otherwise I should have referred it 
to Amphiprora, Represented in fig. 29. 

Form of the entire firustule nearly rectangular, narrow, with 
the comers somewhat rounded. The middle space is widest 
at the ends, and in the centre ; narrower between these points. 
The striated portions are crossed by a straight bar, opposite to 
which the outline is slightly constricted. Length from 
00025" to 00045". Strise fine, transverse, about 40 in 0001". 
Besides this central constriction, the external margin is very 
slightly undulated towards the ends. (283.) 

30. AmpJwra eleganSj n. sp. This form is frequent, as is 
also the preceding ; but it seldom occurs entire, and the figure, 
fig. 30, is that of the detached valve. 

Form of the entire valve oval, elongated, with truncate ex- 
tremities. Length from 0001" to 00025". The two halves 
are separated by a rectangular space. The curve line in each 
valve is peculiarly gentle and beautiful. Each valve is crossed 
by a line or bar in the middle. Aspect hyaline ; striae very 
fine, transverse, inconspicuous. 

(1 have lately found it entire in the recent gathering above 
mentioned.) 

31. Amphora plicata, n. sp. This is another hyaline 
species. Fig. 31 shows the entire frustule, which is frequent; 
but its parts are often shifted or displaced. 

Form nearly rectangular; broad, comers rounded, ends 
truncate, the middle part of the outline being slightly convex 
or elliptical. In some it is quite straight. The curve line in 
each valve very deeply curved, the curve coalescing with the 
margin near the ends, and projecting much towards the 
nodules in the middle. The part of the valve external to this 
line is very frdntly marked with transverse striae, difficult to 
be seen, firom the hyaline character of the form. The median 
space is marked by strong vertical, or rather concentric, 
slightly curved lines, which appear as folds, like those of 
paper plaited and then partly opened out. I have named it 
from this character. It is a beautiful and striking form, but 
apt to be overlooked {rotxi its transparency. (284.) 
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82. Amphora biserkUa, n. sp. Thifl is another remarkable 
species of the genus^ which is not at all rare in the deposit. 
It is represented in fig. 32. 

- Form of the entire frostule nearly rectangtdar^ the comers 
heing rounded. Sometimes it is a little elliptical in the 
tniddle^ at others it is a little incurved there. It is often rather 
narrow. Length 0003" to 00045". The two valves are con- 
nected by a narrow rectangular space. The curve line in each 
▼alve is not conspicuous^ from its projecting so very little 
from the margin in the middle part^ and running very near 
the margin all the way to the ends. The striation is coarse, 
transverse; strisB about 18 in 0001". In each valve the striae 
are traversed by faint white vertical lines^ which are only seen 
when the focus is adjusted to them^ and then appear to divide 
the striae into vertical bands of short transverse bars. Some- 
times two such lines are seen on each side. I have named it 
from this peculiarity; but it is well characterised by its Iform 
and peculiar striation. 

I do not fed quite sure that I have rightly referred this 
form, to Amphora; but the curve lines certainly exists and 
there is no other known genus to which it can be referred. 
(285.) 

33. Amphora lineatay n. sp. This form, which is repre- 
sented in fig. 33, varies a good deal, and occurs sometimes 
much longer and narrower, without the recurved ends, and 
with more and stronger vertical lines in the median space. I 
have not had time to obtain figures of the other forms, and 
this one is not so characteristic as others. 

Form oval, sometimes broad, at other times long and 
narrow, nearly linear. !^nds recurved, but in some this is 
very slight indeed. Lateral parts distinctly cross striated. 
Median space marked with fine but distinct vertical, or rather 
concentric lines. The form here figured approaches to A, 
saUfuiy Sm., but there are others which have no resemblance 
to that form, and in which the vertical lines are stronger, and 
cover the whole valve, so that no lateral transversely striated 
part can be seen. It is possible that the latter are the true 
^. fineato, and that the form figured may be a form of A «a/ina. 
Length from 00015" to 00025". 

I am inclined to believe that the form I consider as the 
typical A. lineata, not here figured, is the same with a lineate 
Amphora which Dr. Oreville has found in the sand from 
Trinidad already mentioned. (286.) 

(In the recent gathering above referred to, I find the form 
which I call A. lineata frequent. I shall give a better figure 
of it on an early occasion.) 
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84. Amphora obtway n. sp. This is one of the moBt 
striking forms in the deposit^ in which the detached valve, as 
seen in fig. 84^, is by no means rare ; whUe the entire frus- 
tule, fig. 84, is very scarce. The detached valve has also oc- 
curred to Dr. Greville in the Trinidad sand above alluded to. 

Form of the entire firustule nearly rectangular, broad, the 
ends very broadly rounded. The outline of the detached valve 
is generally a little convex on the outer margin, occasionally 
it is very slightly incurved there, as in fig. 84*. The ends of 
the valve are generally very obtuse, but, as in fig. 84*, some* 
times produced to a sort of beak. The inner margin of the 
valve is gently undulated, so that it was not easy to suppose 
two of them in opposition till the entire frustule, fig. 84, oc- 
curred, in which the margin appears more nearly straight. 
The two valves are in close opposition, except at the centre 
and just at the ends ; but I have also seen them separated by 
a narrow rectangular space. The curve lines are strongly 
marked and strongly curved, projecting in the middle nearly 
to the centre, and near the ends almost coalescing with the 
outer margin. There is a nodule at the middle point of each 
curve line, and also near each end of the valve ; but here the 
outer margin seems to bend inward in a curl and form the 
nodule, wUch is apparently on a different plane &om the rest 
of the inner curve line. Length about 00087" to 0004". 
The valve is transversely striated. Striae very fine, about 70 
in O'OOl''. They cannot be seen on all parts of the valve at 
the same time, because the valve is very thick, and the parts 
on opposite sides of the curve line are in different planes. 
(287.) 

85. Amphora crassa, n. sp. This and the two following 
species possess a most remarkable and peculiar structure, 
which makes me very doubtful whether they belong to this 
genus. K they do, they will form a well-marked sub-genus. 
It is, however, possible that it may be found necessary to 
form a new genus for their reception. The first of them, 
A, crassa, is represented in fig. 85. 

Form nearly rectangular, rather narrow ; comers rounded, 
ends truncate. Length from 0-002" to 00082". The whole 
visible surface of the valve is divided into about eight vertical 
bars, which seem to converge on the ends. The curve lines 
project half way across each valve in the middle, but retreat 
rather suddenly to very near the outer margin, and run along 
it, almost coalescing with it. The vertical bars are trans- 
versely striated, and the striae are coarse and broad, about the 
same width as those of Pinnularia boreoMs, Ehr. (P. latesiriata, 
W. G.) There is no appearance of separation between the 
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two ▼alves^ nor have I seen the detached valves of this form. 
As its stmcture much resembles that of the next species^ I 
shall not here dwell on it. (288.) 

(In the recent deposit so often alluded to^ I find A, crassa 
not unfrequent, and I have there seen the detached segments, 
which are very remarkable — so much, that I at first took 
them for an entirely new form.) 

36. Amphora Grevilliana, n. sp. This form, of which the 
entire firustule is represented in fig. 86, and the detached 
valve, or rather segment, in fig. 86^, is the most remarkable 
of all the forms here described, as Synedra undulata was of 
those figured in the former Paper. 

Form of the entire frustule varies from rectangular, to 
somewhat elliptical, or rather broad elliptical, with broadly 
truncate ends, the ends being convex. Length from 0*008" 
to 0*0045''. Like the preceding, the whole surface of the 
frustule is made up of vertical, or rather concentric bars, 
the middle one appearing straight, the others slightly curved, 
and converging on the ends. There are blank lines or narrow 
spaces between these bars, of which there are seven or eight, 
not so closely set as in the last species. As in the last, the 
lateral curve lines project half way across each valve in the 
middle, but curve back rapidly to the outer margin, along 
which they run to the ends. The bars are transversely 
striated. Striae conspicuous, but much finer than in A, crassa. 
The frustule has very much the appearance of a cask or 
barrel, but appears to be four-sided or prismatic, as seems 
also to be the case in A. crassa. Colour dark brown. 

The detached segment, as seen in fig. 86''^, is arcuate ; the 
dorsal margin convex, and in some long specimens straight, 
bending forward at the ends to a kind of projecting beak. 
The inner margin, which is faint, is nearly straight, but be- 
tween the central nodule and each end it is slightly incurved. 
Within it is a much more strongly marked and more incurved 
line, the two halves of which meet in a strong nodule. Be- 
yond this again, is another line forming one curve, convex 
towards the inner margin in the middle, and concave at the 
ends. Beyond this is a still stronger line, which in the 
middle is concave towards the inner margin, and towards the 
ends is concave in that direction. The whole is marked with 
strong, conspicuous, moniliform, transverse striae. 

For a long time I did not connect the two forms, fig. 86 
and fig. 86*. The latter I took for a form of A, Arcus, figured 
in my former Paper. But at last, when Dr. Greville pointed 
out some of the differences^ I returned to the study of it, and 
soon found specimens of the entire form, fig. 86, in whidi 
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the xnarkingB of fig. 86^ could be seen thiougli them/ as well 
as others^ fallen in part asunder, which demonstrated the 
connection. I then named it in compliment to Dr. Greville^ 
who had thus led me to trace the relation between the two 
forms. 

But although it is certain that the form fig. 86^ is apart of 
the entire frustule, fig. 86, it does not appear to be the half 
of that frustule, nor such a part or single valve as usually 
occurs in Amphora ; for if we suppose two such parts in 
apposition, as we may see in A, ovalis, or in several of the 
Amphorm I have here described, such as A. obtusa, the result 
would not be, as in ^. obtusa or A, ovalis, the entire form, but 
something quite different. I have seen two segments thus in 
apposition, but too late to be figured. The effect is exactly 
that of a section through the middle of the supposed frustule, 
and resembles what is seen when an orange is cut in half. On 
the other hand, the entire finistule, as we see it in fig. 36, which, 
after all, may be but half of the entire form, appears as if it 
were formed of parts like fig. 36*, which are thicker on the 
convex margin than on the concave one, placed next each 
other in the same way as the parts or segments of a 
melon. Of such segments we see the backs of seven or 
eight in the view seen in fig. 36. But as the finstule is not 
cylindrical, though convex for a large part of its periphery, 
but rather prismatic, it is probable that there are two sides, 
like that seen in the figure, opposite to each other, and two 
others at right angles to these, also opposite to each other, and 
perhaps narrower. The former, the broader sides, are convex, 
like the sides of a barrel; the others probably flat. The 
latter most likely represent the rectangular median spaces in 
the common forms of Amphora^ and the line of junction of 
the two half-barrels, as we may call them, will pass through 
these narrower sides. If this be correct, then the view, 
fig. 36, may be either that of the entire firustule or barrel, or 
that of the half-barrel seen firom the convex side. 1 think I 
have seen specimens of all these views, namely, of the entire 
firustule, which is darker in colour, of the half seen from the 
convex side, and of the half seen &om the flat side, or look- 
ing on the plane of a section through the midcUe of the 
narrower sides of the firustule. But I have not yet seen any 
specimen lying on the narrower side, and thus showing the 
Ime of junction. This is probably because the convex side 
is so much broader. 

It will be seen that the bars, which are the thick backs of 
the segments, converge like those of an orange or melon, to 
a point on the terminal surface, which is therefore also con- 
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Tex. I hare not been able to see this surfiice as if looking 
directly down on it, althongh the form is not rare in tbe coarser 
densities; but I bave no doubt that the frostules may be 
picked oat and examined in water or some other fluid in which 
they can be turned round so as to show all the feu^es. 

The above description applies, mutatis mutandis^ to A.crassa, 
and, as I beUere, also to A. Areas; and although these forms 
all exhibit some points of agreement with Amphorm^ as 
hitherto known, yet the peculiarly complex structure of each 
half of the firustule seems to be a character so marked, as to 
require a new genus for those forms in which it is found. I 
do not, however, venture to establish such a genus, but am 
satisfied to direct the attention of observers to the existence 
of this remarkable structure, (which appears also to occur in 
A. costata, figured in the ' Synopsis,^ vol. i,) in the hope that it 
may be more thoroughly investigated and more satisfactorily 
cleared up than I have been able to do it. I should here add, 
that possibly A, biseriata, the structure of which is both 
obscure and peculiar, may belong to this group, and that even 
A, plicata may be found to be related to it. (289.) 

{A, GremUianay as well as the next species, occurs in the 
jecent gathering already alluded to.) 

87. Amphora Arcus, n. sp. Of this species, individual 
segments were figured in my former Paper. I had not then 
seen it entire ; but since then I have found that one of the 
complex, barrel-Bhaped forms in the deposit belongs to it, and 
is either the entire mistule or half of it. Like A, GreviUiana, 
it varies considerably in length, but the entire or half frus* 
tules I have seen have been shorter than many of the de- 
tached segments. The general structure and form resemble 
those of the preceding species ; but the segments are simply 
arcuate, having the form of a strung bow. The entire firus- 
tule has the form of a barrel with ribs and bars, and all parts 
are easily distinguished from A. Gremlliana by their coarser 
striation, and by the coarsely moniliform character of the 
striation. As the segments were formerly well figured, I give 
here a figure of what is not the entire form, but is more 
probably only one half of the barrel. This is represented in 
fig. 87. (218.)* 

38. Amphiprora minor y n. sp. This species, represented in 
fig. 38, is not very rare in the deposit. 

Form elliptical, long, and rather narrow, the central part 
slightly constricted. The inner margiu of the lateral parts is 
concave towards the middle, leaving a long, narrow, truncate, 

♦ So uumbcred in Part I. 
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elliptical median space. The lataral parts arc marked with 
somewhat coarse transverse strie. Length about 0*0025". (290.) 

39. Ampfuprora lepidcptera, n. sp. This beaatiAiI form is 
also not unfrequent in the deposit. It is in some degree 
allied to A. aUUa, but not only is it much longer^ it has also 
a totally different aspect^ not being hyaline as A, alaia is^ but 
conspicuous, £rom the absence of this peculiarity. It has also 
a brown colour. It is firequent in some densities, and very 
uniform in its characters. 

Form nearly rectangular, with roimded ends, rather narrow, 
strongly and sharply constricted in the middle. The median 
space is broader than the lateral parts or ake. There are 
well-marked nodules on each side where these parts meet and 
join the transverse terminal margins. The al» are finely, but 
distinctly marked with transverse parallel stri». Length 
from 0'(X)4!" to 0*006''. Colour a clear brown, especially on 
the alse. This is a very elegant form, but being thin, it is 
often met with fractured. It is shown, of a good deal less 
than the average length, in fig. 39. (291.) 

(While this sheet was going through the press, I have 
ascertained that the form figured in the first part of this 
communication as Apr, vitrea /3 ?, is the S. V. of Apr, 
lepidoptera. Professor Smith, in his second volume, refers it to 
Apr. ekgans, from which, however, it is at once distinguished 
by the acute and apiculate extremities, as well as by its 
general aspect and finer striation.) 

40. Amphiprora recta, n. sp. This is a smaller species, 
still more nearly rectangular than the two preceding. It is 
frequent in the lighter densities. An individual, a good deal 
broader than the form usually is, is shown in fig. 40. 

Form nearly rectangular, very slightly constricted, or rather 
incurvate in the middle ; the comers rounded, the ends flat. 
Median space wider at the ends than in the middle. Lateral 
parts transversely striated; stri» fine, but distinct. Length 
from 0002" to 0-0045''; breadth variable, the longest being 
always narrow. There is an appearance of a central nodule in 
each valve, besides the two terminal nodules ; and the valve 
on the S. V. must look like a Navicula or Pinnularia. But 1 
have not been able, though the form is very frequent, to see 
any S. V. which I could refer to it. At first I took the frus- 
tule for the F. Y. o{ a, Navicula or Pinnularia; but the halves 
are united as in Ampkiprora ; the striation extends over the 
greater part of the F. Y. ; and lastly, the valves, even when 
separated, do not lie on the S. Y., as is almost invariably the 
case with those genera. I have therefore referred it to AmpJu* 
prwa. (292.) 
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4) . Campylodisewf sinmlans, n. sp. This is a fine form^ and 
fipequeut in the coaner densities^ though^ like nearly all the 
forms described in this Paper^ it has not yet occurred elsewhere. 

(I find it in the recent gathering above referred to^ and 
I am informed by M. de Br^bisson that it is the same 
as his A. Tkuretn. But as I had found and named it^ and 
even commimicated it to M. de Br^isson long before his 
Paper appeared^ I retain my own specific name. M. de Br6- 
bisson's figure is not characteristic^ or I should sooner have 
recognised the identity of the two fc»ms.) 

Form frequently orbicular^ and also frequently exhibiting 
the' peculiar flattening at one side^ and pointed projection 
opposite, with the saddle-like flexure of the valve so charac- 
teristic of the genus. But the orbicular individuals often do 
not seem to possess this last character. 

From two points, near to each other at the circumference, 
two lines proceed, diverging gradually to the middle, and con- 
verging again to two points opposite the first. These lines 
bound the median space which occupies, in the middle, about 
one fourth of the diameter. It is marked with coarse trans- 
yene rtri», divided in the middle by a blank line or raphe. 
From the margins of this space proceed, on each side, about 
twelve diverging lines, which, for rather more than a third of 
the distance to the circumference, are strong and black. 
Each line then spUts into three, the two outer diverging a 
Uttle, and near the margin meeting in a semicircular termina- 
tion, and thus forming, on each of the short black Unes, as a 
stalk, a lotus flower i the semicircular ends of these flowers 
meet all round, forming an ornamented inner margin. Beyond 
this lies a circular outer margin, and the short space between 
IB transversely striated. At the points where the stalks of 
the lotos floVera divide, the thi^ or middle line proceeds 
straight on from the stalk, and terminates abruptly just where 
the flower begins to expand into the head. Diameter from 
0-008'' to 0004". 

I have thus minutely described the markings of this form, 
which is well figured in fig. 41, because in my former Paper 
I figured another form, of a different genus, the markings of 
which are almost, if not quite identicid with those of the form 
here described. That was figured as a large variety of SurU 
rella fastuosa ; and although I had not then studied the struc- 
ture so minutely as I have since done, and the figure is not 
perhaps exactly as I would now make it, yet it will be seen 
that even that figure shows the resemblance. 

The only difference, except that of form, which I can per- 
ceive is, that in the SurireUa, the median space is narrower. 
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and not divided by a raphe. But it raries in breadth, even 
in the Surirella, and is probably only narrower there because 
the form is oval : and as to the form, the Surirella occurs 
frequently of so broad an oval as to be all but orbicular. 
Then, as we have seen, the Campylodiscus is most frequently 
orbicular, and not saddle-shaped. Indeed, as the Surirella 
varies much in form, being often panduriform, I think it 
quite possible that it may ako occur orbicular, or as nearly so 
as the Campylodiscus I have figured. 

The question here arises — Is it possible that these two 
forms should belong to the same species ? And I am not pre- 
pared to answer this question in the negative. It is true that 
at present they are in different genera ; but I would remind 
the student of these forms, that not long ago, nay, perhaps 
even now, Campylodiscus spiralis, as we cidl it, figures in 
Continental works as SurireUa fiexuosa. There is, therefore, 
a natural affinity between the genera, if really different ; and 
in that case, C. spiralis and the form here described may be 
forms exhibiting the transition from one genus to another; it 
seems, however, more probable, that there may be no essential 
distinction between these genera. I have omitted to state 
that both forms, the Surirella and Campylodiscus, are equally 
frequent in the Glenshira Sand. (293.) 

42. Campylodiscus bicruciatus, n. sp. This beautiful form 
is by no means so fi*equent in the deposit as the preceding^ 
Fig. 42 represents it. 

Form nearly orbicular. Median space square, marked with 
two sets of coarse lines, at right angles to each other, giving 
to this part a fenestrate appearance.*^ From each side of this 
square proceed two triangidax or conical prongs, or prolonga- 
tions to the inner margin, which their points touch. These 
prongs are strongly striated, each pair transversely to its 
course. From the comers of the square proceed, fr*om each 
comer four lines, to the inner margin, which, as in the pre- 
ceding species, is formed of small semicircles, convex outward, 
and joining the points of the sixteen lines and those of the 

* I have some reason, from recent observations, to suspect that the 
fenestrate aspect maj depend on the fact, that the two valves are so placed, 
that the lines in one are at right angles to those in the other. If so, this 
is probably the normal position, for I have not seen any example of the valves 
iyins' obliquely. Of course, in the supposed case, the single valves vili 
exhibit only four prongs ; and this I thmk I have seen. But, if this be the 
case, it is not easy to see how, if the cross bars are seen through the upper 
valve, the open spaces should come out as clear as if the two valves lay 
with the bars coincident. Mr. West informs me that he has seen this form- 
jn an exotic marine gathering. 
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eight prongB, forming spaces, which dijSer in shape &om ihe 
different origin of the boundary lines. Between the inner 
margin and the outer one, the narrow space is transversely 
striated. Diameter of disc about 0027^ (294.) 

43. TVyblionella apiculata, n. sp. In my former paper I 
figured T. canstricta, which name I find has been adopted by 
'Professor Smith. I had also observed this one, but had not 
then satisfied myself that it was distinct. Having since then 
found it in recent gatherings, alone, that is, without the 
shorter T. solatformis or constricta, I am inclined to regard 
it as distinct, especially as I understand that Professor Smith 
thinks that I had included two forms under T. constricta. I 
may here add that Dr. Greville has found in the Trinidad 
sand, a short, broad, slightly constricted and apiculate form, 
whidi seems to be a TVyblionella, allied to these. This last I 
have also since observed in the Glenshira Sand, though 
perhaps a little smaller. It is possible that all three may be 
forms of one species. Fig. 43 represents T. apiculata. 

Form linear, narrow, slightly constricted in the middle ; 
extremities apiculate. Keel strongly marked in many speci- 
mens, striae fine but distinct, about 45 in 0001". Length 
0'0015" to 0*0017". The striation is peculiar, for in many, 
specimens it is easy to see not only transverse, but also 
oblique strise. This character was first observed by Dr. Gre- 
yiUe in the Trinidad form, so far as I know, but I have since 
observed it in all the forms, though not in every individual. 
These forms require a more full investigation than I have 
been able to give to them. That here figured, or one appa- 
rently the same, occurs in a recent gathering from the 
Cnmbrae Isles in the Clyde, with only fresh- water forms, but so 
near the sea, that the Tryblionella may possibly be marine. 
In Dr. Greville's Trinidad sand, both marine and fresh- water. 
forms occur. (295.) 

44. Nitzschia diatans, n. sp. This form is frequent in the 
deposit ; want of space, however, has prevented its being given 
on this plate. 

Form of the F. V. rectangular, the comers rounded. In 
some specimens I observe a small expansion, analogous to that 
in N. epatlndata, but smaller, on each side near the extremities. 
This is not seen in the figure, having probably been absent 
from the individual figured, or not seen by the artist from its 
transparency. The markings are unusually distant, hence the 
name. They appear to be almost moniliform, and^ under a 
high power, appear as if constricted in the middle, so as to be 
nearly divided, while faint longitudinal lines appear to pass 
from one bead to that opposite to it in the next transverse 
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line. S. v. nearly riiombic^ narrow ; but the angle in the 
middle is^ as it were^ roxinded off^ and not well marked as in 
N. anffuiam. Extremities very acute. Keel central^ pro- 
minent^ with the same distant markings as appear on the 
F. v., only here they are seen as puncta. Length about 
0008". (296.) 

45. Nitzschia socialis, n. sp. This pretty species is remark- 
able from its occurring, in the prepared material, after boiling 
with acids, in groups of six, eight, ten, twelve, or more, with- 
out any apparent connection between them. One of these is 
represented in fig. 45. 

Form of the S. Y. linear lanceolate, narrow ; extremities 
acute. Keel central. Puncta closely set. Yalye finely but 
yery distinctly marked with transverse parallel strise ; striae SO 
to 86 in O'OOl". F. V. rectangular. Colour yellowish-brown. 
Length about 0*0032''. The valves also occur detached ; but 
the groups are very frequent. This form may possibly be a 
Homfieodadia, but it seems quite distinct from any of those 
figured by Professor Smith. (297.) 

46. Nitzschia ifuignis, n. sp. This fine species is not very rare 
in the deposit, though often fractured, and the F. V. is very sel- 
dom seen. The P. V. is shown in fig. 46, the S. V. in fig. 46*. 

Form of the F. V . linear, rectangular, with obtusely rounded 
ends. Puncta distant. Lateral parts transversely striated. 
Striae conspicuous, especially on the S. Y., where they traverse 
the whole valve. Length from 0007" to 001 5". Puncta 
about 6 in O'OOl". Striae about 80 in O'OOl". Keel on the 
S. Y. not quite central. S. Y. slightly bent at the ends, opposite 
ways, in some individuals ; in others perfectly straight. 

This species, in length, and also in form, resembles the 
straighter forms of N. sigmmdea, txova which the conspicuous 
striation at once separates it. From N, BrSbissonii it is dis- 
tinguished by the aspect of the F. Y., which iu N. insigfda is 
much longer and narrower, and quite straight, besides having 
a long blank rectangular space in the middle. In N. Bribis^ 
sofdi the F. Y. is striated across the whole valve, except a 
narrow raphe, and the valve is sigmoid on this view. It 
cannot be confounded with N. acalaris, having much finer 
markings, and being a much slenderar form than that species. 
It evidently belcsigB, however, to the same group. It is 
further distinguished from N. scalarU by the absence of the 
rounded swellings out near the ends of ^e F. Y. (298). 

I have not yet found this, or either of the two other species 
of Nitzschia here described, in any recent gathering. They 
«re probably all of marine origin. 

(All three species occur in the recent gathering above named.) 
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• 47. Eig^odUcus ^partus, n. sp. In my former paper I 
figured, under the name of Eupodiacus Ralfsii fi, but doubt- 
faSij, a fine disc^ which is £requent in the coarser densities of 
the Glenshira Sand. I pointed out that^ although in some 
points agreeing with E, RalfsU, as I had seen it^ (for no de- 
scription of that species had yet appeared,) it yet differed firom 
it in the absence of the peculiar elongated angular Uank 
spaces, which in E, Rafftii are scattered oyer the surface. 
Since then, I have examined many fine specimens of both, as 
both are frequent in the coarser densities, and I find that 
E. RalfsH appears almost inyariably blue or purple when seen 
with a low power, such as the two thirds, or even the half, and 
sometimes even with the quarter or one fifth. These blue 
discs a£E. Balfm always showed the angular blank spaces. 
On the other hand, E. sparsus, as I call, provisionally, the 
new disc, is never blue, but always buff-coloured, or brown, 
or occasionally colourless, even under the low powers. In 
many specimens, no blanks whatever occur; in some, oc- 
casional blanks appear, but look like the effects of injury. 

The figure in my former paper gives a very good idea of 
the general aspect of E. sparitus, but I must add, that in that 
individual, the granules of which the rays are composed are 
set much closer than is often the case. In this particular a 
good deal of variation is observed. 

On a dose inspection of the more sparsely grained discs, I 
observed a very curious and beautiful structure, which I have 
found, in great perfection, in the rather small d^ represented 
in fig. 47, which is most accurate. 

In this disc, the diameter of which is 0"0019", there are 
twelve principal and equidistant rays formed of round dots, 
not at aU closely set. Of such rays, in the common size of the 
discs, diameter 0*003" to 0*0035", there are usually eighteen. 
Between the twelve principal rays, which meet in tW circum- 
ference of a small circle, formed round the centre by the ter- 
minal dots of these rays, are twelve shorter rays, which stop 
short, as far from the circumference of liie central small 
circle, as that is from the centre. On each side of these 
shorter secondary rays are three similarly dotted lines (in the 
hanger discs four such Ibies), which are not rays, but are 
strictly parallel to the secondary rays on each side of which 
they lie, and of course, in each of the twelve primary segments, 
parallel also to each other. 

In consequence of this very peculiar arrangement, it is 
obvious that the lines, parallel to the secondary rays, cannot 
reach the centre, if produced, nor can they meet the secondary 
rays, but in that case would meet the primary rays at a very 
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acute angle. They stop short, however, of the length of the 
secondary rays, as these do of the primary, and to about the 
same extent, each line, as we go from the secondary towards 
the primary rays, becoming shorter than the preceding one, 
till the third and last on each side is reduced to four or five 
dots, and there are often seen, in the larger discs, after the 
fourth of these parallel lines, one or two dots, indicating the 
presence of a fifth, for the extension of which no room has 
been left. 

It is evident that so remarkable a structure must amount to 
a specific, at least, if not to a generic distinction. It will be 
observed that the successive shortening of the lines, from the 
centre towards the circumference, produces a good many 
blank spaces, which, however, are so symmetrical, as not to 
catch the eye as blanks, as the blanks in E. Ralfm do, which, 
besides being irregular as to position, are smaller and more 
numerous. Nevertheless, although I have not yet had time 
to examine E, Ralfdi minutely, I rather think that its struc- 
ture is, essentially, like that of E. sparms, although in E^ 
Ralfsii the dots are both larger and more closely set. Whether 
this be the only cause of the blue colour I cannot say; but I 
find that individuals of E. sparstts, in which, as already stated, 
the rays and dots are very close, still retain their brown 
colour, only darker. It is possible that the blanks in E. 
Ralfsii may prove, when closely examined, to be the result of 
the structure above described, when the rays and dots are 
close ; yet this does not explain how E. sparsus should often 
occur, both when sparsely and closely marked, without any 
of the peculiar blanks of E. Ralfsii, The individual here 
figured, probably from its smaller size, and especially from 
the sparseness of the markings, is colourless ; while, as I have 
stated, E. sparsus is usually of a paler or darker brown. 

I presume we shall hs^^e a description of E, Ralfsii, and 
probably of its varieties, in vol. ii of the ' Synopsis.' In the 
meantime I venture to direct the attention of observers, both 
to the very remarkable structure so well seen in fig. 47, and to 
the differences in colour and other points between E. sparsus, 
and what is generally believed to be JS. Ralfsii, although I am 
inclined to believe that both forms possess the same general 
structure, and the same arrangement of the markings. (299.)''^ 

* On comparing again several discs of both kinds, I find that the arrange- 
ment is the same in both, but thjit in those of B, Ralfm, which appear 
blue, as most do, the dots are always large and very close, while in E, sparna 
they are small and further apart. In one specimen, which I have not had. 
time to figure, the dots are very small indeed. 

(In the recent Catherine above referred to, E. Ralfsii is freouent, and I 
have found its oowur, un&r the ', to vary from purple to dark blue, bright 
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48. Synedra BacuJus, n. sp. This form is not at all rare in 
the deposit^ and I cannot refer it to any of the Synedra in 
the ' Synopsis/ vol. i. It is certainly not S, svperba. 

Form Imear, rather narrow, very nearly of equal width 
throughout on the S. V. ; ends obtuse ; P. V. rectangular. 
The valve is transversely striated. Striae rather conspicuous, 
and traversed by faint longitudinal lines. Length from 
0-01" to 0018" or even 002". It is represented in fig. 54 (300.) 

I have now to mention a few forms, which I do not venture 
to name, partly from not having yet been able to study them 
fully, and partly because I have not been able to refer to all 
the works I wish to consult. One or two of them may pro- 
bably prove not to be Diatomacea, 

49. Orthoiira or Coscinodiscus ? This disc, represented in 
fig. 48, is frequent in the deposit, and I have not been able to 
trace any view but that which is figured, or consequently to 
ascertain whether it be an Orthosira, which it may be, or a 
disc of some other genus, or finally a discoid diaphragm or 
dissepiment, belonging to an Orthosira or some similar form. 

Diameter from 0001" to O0O25". Margin transversely 
striated. General surface marked with very fine short lines, 
apparently devoid of any regularity of arrangement. These 
are very difficult to resolve ; but it is easy to see, all over the 
surface, small distant puncta, scattered sparsely, without 
arrangement or symmetry. The disc is convex. (301.) 

50. Cosdnodtscus or Actinocyclus ? This disc is not very 
rare, but less frequent than the last. The same general re- 
marks apply to it. It will be figured in connection with our 
communication on the Clyde forms, want of space having 
compelled its omission here. 

Diameter, as in the preceding case, fi^m O'OOl" to 0*0025", 
but often as much as 0'003". Colour brown. The whole 

blue, pale blue, flTeenish blue, green, andyellowisb green; and, in a few cases 
brown, passing mm brown to purple. I have also seen one or two indivi- 
duals of a buff colour, exhibiting the angular blanks which characterise the blue 
ones. On the other hand, B. sparsus is always brown, buff-coloured or colour- 
less. When the two forms occur together, E. sparsus is seen to be in general 
much larger and much flatter, ana it does not exhibit the angular blanks, 
which, aa I suspected, are the results of the arrangement I have described, 
in E. Balfsii, where the rays and granules are both closely set, and the 
gnlnules larger. Hie largest examples of E, sparsus are in general the 
. bast colourra, probably because the granules are even less closely set than 
in the smaller alscs, and the angular blanks are entirely absent. Whether 
these differences, producing sq great a difference of aspect, be specific or 
not, I must leave to others to decide. At present, I am at a loss to account 
for the fact, that two discs may occur, of the same size, and both buff- 
coloured, one of which shows the angular blanks, while the other exhibits no 

I blanks wlutever.) 

I VOL. V. h 
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surfaoe is marked with yery fine granulations^ among which 
may be observed faint rays^ especially towards the margin, 
which is transversely striated, indicating a regular sym- 
metrical structure. I have not been able to determine the 
genus ; but as it seems to be cellular, I think it likely to be 
a Coscmodiscus, There are also two or three other discs 
which I am unable to name^ but I have not had time to 
obtain figures of them. (802.) 

51. Campylodiscus. {?) This form, represented in fig. 50, 
has occurred to me several times. At first I took it for a 
Coscinodisctis, but on closer inspection it is found not to be 
truly orbicular, and rather to resemble a Campylodiscus. It 
does not agree with any of the species in Smith's ' Synopsis ;' 
but as it may be an immature form, I leave it for fiui^her in- 
vestigation. 

Form quasi-orbicular, flattened a little at one side, and 
projecting a little at the opposite part. The markings consist 
of large sparse dots, arranged in a way which is partly radiate, 
partly in parallel lines, somewhat like Eupodiscus tparsui 
above described. There is some appearance among these 
Unes of a broad rectangular cross, but not distinctly brought 
out. No central space, the dotted lines meeting in the 
centre. It is possible that it may, after all, be a Coscino- 
discus. (303.) 

(This form occurs, not unfrequently, in the recent gathering 
of which I have spoken above. It is sometimes, as in the 
figure, not exactly round, but it also occurs perfectly or- 
bicular. I hope to be able to study it more folly. It has 
some resemblance to Eupodiscus teneUus, Br^., but I cannot 
see in it the characteristic protuberance of Eigi}odiscus.) 

52. Amphiprora. (?) This little form is frequent in the 
deposit, and I have conjectured it to be an Amphiprora from 
its resemblance in form and general structure to that which I 
have above described as A. recta. It is represented in fig. 51 . 

Form nearly rectangular, narrow; the ends rounded, obtuse. 
Frustule slightly constricted in the middle. The whole sur- 
face, except a narrow space in the middle, widening a little at 
the ends, is marked by transverse striae, which are conspi- 
cuous, radiate, and inclined, about 25 to O'OOl". There is, as 
in A. recta, an appearance of a central nodule visible on each 
valve, round which the striae seem to radiate. Length from 
00015" to 0003'. 

At first sight this form, as well as A. recta, might be sup- 
posed to be the F. V. of a Navicula or Pinnularia. But 
among all the forms of these genera in the deposit, there is 
not one which agrees with this in its characters. Besides, 
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the striation nearly covers the whole firostule on the P. V., 
which we never find in Navicula or Pinnularia. Moreover, 
although the form is frequent, the S. V. which, as in A, vitrea, 
would much resemble a Navicula^ does not occur, or at least 
I have not been able to find it, although I can trace both the 
F. V. and the S. V. in all the species of Navicula and Pinnu^ 
laria which I have been able to distinguish. For these 
reasons I suspect it to be of a different genus, probably an 
Amphiprora; but as this is doubtful, I figure it as a form to 
be further examined. (304.) 

53. Disc. This form, represented in fig. 52, is in all pro- 
bability not Diatomaceous, but one of the Polycystinets. It is 
a very beautiful object, and is made up of large hexagonal 
cells, the disc having a raised border or margin of considerable 
breadth, crossed by what appear like rings projecting on the 
circumference. Diameter about 0*002". Many of the cells, 
which otherwise resemble those of Eupodiscus Argus, or of 
Triceraiiufn Favus, have a punctum in their centre. 

Not being famiUar with the Polycystine^B, I figure this disc 
in the hope that some one who is familiar with them will be 
able to say whether it be one or not. It is at all events a 
fine object, and is very scarce indeed in the deposit. I 
observe a few very similar discs in an earth sent to me by 
Professor Bailey, marked, Bermuda tripoli, locality doubt- 
ful. (305.) 

54. Oval form, fig. 53. When I observed this curious 
form with a low power, it seemed to resemble an Amphora ; 
but on closer examination this resemblance disappeared, and 
I found myself unable to refer it to any genus known to me. 
Indeed, I have considerable doubts whether it be Diato- 
maceousy and suspect that it may prove, like the preceding, to 
belong to the family of the Polycystinem. The specimen is 
imique, up to this time, in the deposit. 

General form oval. The upper end seems t6 show an acute 
interior point, from which the external covering has been 
broken away, so as to expose it. At the lower end it appears 
to terminate in a cylindrical neck, which is truncated near 
to the body. The surface is marked by concentric lines of 
large and somewhat distant dots, these lines being arranged 
in pairs, the two of each pair rather close, but the interval 
between two pairs much wider. Of these pairs of lines, four 
are visible. Length about 0001". On the whole, it seems 
to be more like one of the Polycystinea than a Diatom. 
(306.) 

Such is a brief account of the forms I have found in the 
Glenshira Sand, in addition to those formerly described, and 
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80 far as I have been able to complete the examination of 
them. But several forms still remain, which must be reserved 
for more full examination. 

It will be seen that, including the additional list of pre- 
viously described forms, and those now first described, the 
number of species already found in this remarkable deposit, 
which in my former Paper extended to 234, now amounts to 
304; a number, so fieur as I am aware, very far surpassing 
anything elsewhere observed, and nearly three times as great 
as that of the species in the estuarial mud of the Thames, as 
described by Mr. Roper, which is almost the only deposit, 
rich both in fresh-water and marine forms, hitherto fully 
described. The deposits and gatherings described by Ehren- 
berg have generally been either marine or fresh-water alone. 
I have shown the probable cause of the mixture of marine and 
fresh-water forms, but I cannot suggest any satisfaaory 
explanation of the unusual accumulation of species, and can 
only conjecture that the deposit was formed during a very 
long period, in the course of which waters from different 
quarters may have at different times been carried to the 
spot. 

But the Glenshira sand or mud is even more remarkable 
for the large proportion of new or undescribed forms, than for 
the aggregate number of species. In this and the former 
part of this communication, I have described and figured 
upwards of sixty forms, all undescribed before, so far as my 
knowledge extended. This is exclusive of several, which are 
probably varieties of known forms, as well as of eight or ten 
which I have elsewhere figured as fresh- water species, found 
by me in recent gatherings, and either new to science or new 
as British forms, which also occur in this sand, and several of 
which I first observed in it. It is also exclusive of a good 
many new forms observed also elsewhere by other naturaHsts. 

Of the sixty forms just alluded to as new, only a very small 
number have as yet occurred elsewhere, although most of 
them are frequent in our deposit. From this I conclude that 
a large number of imknown forms will still repay the observer 
who looks for them, especially among marine species. (This 
conclusion is confirmed by the recent gathering above men- 
tioned, in which I find, not only about 40 of the new 
Glenshira forms, but a number of species entirely new, of 
which I gave a short preliminary notice to the Botanical 
Section at Cheltenham.) A very extensive acquaintance with 
our fresh-water Diatoms, of which I have minutely searched 
gatherings from not less — probably many more — than 500 
British localities, enables me to say that new forms now occur 
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but seldom. This is strongly in contrast to the results here 
described^ where one deposit^ in great part of marine origin^ 
has yielded more than sixty new forms^ the great majority 
of which have not yet been found elsewhere. 

This leads me to observe^ that while some dislike the 
labour of searching for forms in such complex mixtures as the 
deposit before us, I cannot help thinking that it is worth 
while to undergo this labour. Had we waited until the most 
curious of these forms should have occurred in a comparatively 
unmixed or pure state, many years must have passed before 
they became known. And although we cannot, for example, 
make sure of finding in every slide specimens of such remark- 
able forms as Amphora obttisa or Amphora Grevilliana, and 
the others of that singular group, yet, to obtain a knowledge 
of such a group, we ought not to grudge the trouble of 
mounting a few extra slides. The Glenshira Sand, even when 
purified as much as possible, and sorted into densities, is 
indeed loaded with mica in the coarser, and a very com- 
plex mixture of forms and mica in the finer densities. 
But the results speak for themselves, and I am very far 
from regretting the time and labour I have devoted to the 
investigation. 

In conclusion, I would mention that the Glenshira Sand 
will supply observers not only with the new forms, except, 
perhaps, two or three that are very scarce, but with fine 
specimens of many known forms which are not always easily 
procured elsewhere. Of these I may name Amphitetraa ante^ 
dUuvianay the strongly emarginate variety being frequent, 
the square one less so ; Stauroneis pulchella, of the largest size, 
extending to 0*01" or more, and varying much in form; (this 
is Stauroptera aspera of Ehrenberg ;) Coscinodiscus radiattis, 
fine, varying much in the size and aspect of the cells, and 
possibly including more than one species. Coscinodistms 
concinnuSy mentioned in the ^Synopsis,* vol. ii; Navicula 
cawoewa, very fine and large; N. Jenneri, extending to 
0*008" or more in length ; Pinnularia megalopteray Ehr., of 
which P. lata, Sm., is most probably a short variety. This 
form occurs so long as 0*006, but more generally 0*004 to 
0*005. It is, however, rather scarce. Epithemia Hyndmanni, 
very fine and large; Coscinodiscua excentricus; Eupodiscus 
crasaus ; Campylodiscus Hodgsordi, this is rather scarce; Suri-- 
rella fastuostty large and fine, sometimes very large and con- 
stricted in the middle, in which case it much resembles S. 
lata, and, it is possible, may pass into that form. Synedra 
superba ; Nitzschia bilobata, rather scarce. Amphiprora vitreay 
very fine ; Amphiprora elegans, sometimes very large. Na- 
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vicula Smitkii (olim elliptica, Sm.)^ yery fme. Himantidium 
majus, large. All these oocur^ with some commoner forms^ in 
the coarser densities^ along with the larger of the new forms. 

I shall be glad to supply observers with the Olenshira 
Sand in its natural state ; and would recommend them^ after 
it has been boiled in acid^ to separate it into densities in the way 
described by Mr. Okeden. The coarsest portions in which any 
forms occur^ contain so few as to be worthless. The next 
densities contain the forms above enumerated^ as well as the 
larger among the new forms^ with others; and thefiner densities 
contain all the middle-sized and small forms. When well 
prepared^ the entire Amphora Grevilliana, for example^ is by 
no means rare in the coarser density^ where it is accompanied 
by A, ArcuSj Campylodiscua simulans, Navicula maxima, N. 
formoaa, N. latissima, Eupodisctis sparsus, E. Ralfsii, Sfc, ^c. 

P.S. — I find I have omitted to mention two species, which 
are admitted in vol. ii of the ^ Synopsis/ as British forms, 
and which occur in this deposit. These are Navicula Lyray 
Ehr., and N, retuaa, Brfl)., both marine forms. 

I must take this opportunity of expressing my obligations 
to Mr. West for the great pains he has bestowed on the 
engraving of the numerous figures above described. 



A Micrometer Object-finder. By R. J. Farrants, Esq. 

(Read April 30th, 1856.) 

A SURE and ready method of determining the position of a 
microscopic object on the glass slide which contains it, so 
that it may be registered, and the object be brought into the 
field of view of the microscope, at any time and with any in- 
strument, is still a desideratum with microscopic observers. 
Ingenious suggestions have indeed been ofiered, from time to 
time, with a view to supply this want ; but that none of them 
have fulfilled the requirements may be inferred from the fact 
that no one of them has obtained general acceptance. I do 
not doubt that an object may be found, if its place on the 
glass slide has been accurately registered, with any of the 
''Finders'' at present before the public; still, though the 
result may be sure, with none of them is the method of de- 
termining the position of the object, in the first instance^ of 
ready application. 

The plan of Mr. E. G. Wright, of Hereford, pubUshed in 
the ' Quart. Joum. of Micr. Science,' vol. i, p. 301, consists in 
fixing to or engraving upon the stage of the microscope two 
scales at right angles to each other, and reading off from 
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theee Bcales the numberg agamst the end of the glass slip^ and 
the lower edge of the object-plate^ when the object is in the 
field. This plan may be efficient^ but is of very limited 
applicability^ being usefiil^ even to the person who adopts it, 
only with the particolar instrument with which the position 
of the object has been registered. 

Other methods more generally applicable have not yet been 
very generally applied. It is therefore not unreasonable to 
presume that all such are deficient in some quality essential 
to their utility. It appears to me that the deficiency is their 
not affording readv means of determining the position of an 
object in the first instance. With most of them it is necessary 
that the '^finder'^ should be applied to the stage, and be accu- 
rately centred before any use can be made of its scales. This 
is the case with the '' Universal Indicator*' of Mr. J. W. 
Bailey, described in the 'Quart. Joum. of Micr. Science/ vol.iv, 
p. 66, and with the " Finder*' of Mr. T. E. Amyot, described in 
the same work, vol. iv, p. 161. On the plan of Mr. E. G. 
Wright, also, it is necessary to '' adjust the moveable stage 
esMcAy square,'' before the scales are of any use. Now the 
necessity of observing these conditions as preliminaries to the 
use of the finder, must frequently prevent its being employed, 
and that too in cases where the want of it is most felt. It 
must often happen that an observer in examining a glass 
slide meets with some remarkable object, a frustule or valve 
of DiatomacetBy for instance, a peculiar crystal, or some par- 
ticular cell occurring either in vegetable or animal structure, 
which he would like to examine more attentively at another 
time ; but not expecting, and therefore not having provided 
for his having occasion to register the position of any object, 
he is not able to do so, or at least, as the first step, before he 
can adjust the stage and apply the scales, he must lose the 
object whose position he desires to register, chiefly because of 
the difficulty of finding it; then, after the necessary ad- 
justments have been made, the object must again be sought 
for. In practice, no doubt, the observer frequently con- 
cludes that this tedious operation may as well be^deferred 
until he shall want the object for further examination, and so 
the registry is not made at all. In using the finder of Mr. 
TyrreU (see 'Quart. Joum. of Mic. Science,' vol. i, p. 234), it 
is true that there are no preliminary adjustments to be made, 
yet with it also the object must be lost in removing the glass 
from the stage to place it in the finder, and must be again 
found before its position can be registered. 

The terms latitude and longitude have been already made 
use of in reference to the place of a microscopical object on a 
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glass slide. The conyenience and aptness of the tenns 
are a sufficient reason for continning to employ them. 

Latitude refers to the position of an object with respect to 
the width of the glass. Longitude refers to its position with 
reference to the length of the glass. Latitude therefore will 
be determined by a line parallel to the sides of the slide which 
would pass through the object^ and the distance of such line 
from one or other of the sides of the slide^ expressed in terms 
of a scale that has been determined upon^ will denote the 
latitude of the object. The distance from one of the ends of 
the slip of a line parallel thereto^ expressed in like manner, 
will be the longitude. Latitude^ then^ will be measured by 
horizontal lines^ and longitude by yertical ones. 

Now^ if the latitude of an object can be determined with 
precision^ and if the line corresponding thereto can with ac- 
curacy be made to coincide with the transverse diameter of 
the field of view, the object itself may be brought into view 
by simply moving the glass slide along the stage. 

The ledge at the bottom of the object-plate, against which 
the slide rests when the body of the microscope is in an in- 
clined position, is a line from which the latitude may be con- 
veniently estimated, for as the lower edge of the slide rests 
against this ledge, the distance from it to the line on which 
the object is situate is the latitude required. For determining 
the longitude, it is convenient that the object-plate be fur- 
nished with a stop on one side (preferably the left), against 
which the glass slide may be made to abut. This may con- 
sist of a narrow slip of brass, half an inch in length, pro- 
jecting a little above the surface of the plate, and having two 
pins on its under surface to drop into two small holes drilled 
in the object-plate to receive them. Such a stop is applied 
and removed in an instant, and affords a line from which the 
longitude may be measured, as certainly and as conveniently 
as hititude is measured from the ledge on which the slide 
rests. 

The scales to be used in determining the position of an 
object are ruled on a slip of glass, or other material, of the 
size ordinarily used for microscopic purposes, viz., 3 inches by 
1 inch. Let the centre inch be ruled with horizontal and 
vertical lines, at regular distances apart, say 50 to the inch ; 
the superficial square inch will thus be covered with small 
squares : this done, the observer is supplied with the means 
of accurately determining the position of any object. These 
scales are available at any moment, no preliminary arrange- 
ments are necessary before they can be used, and the readings 
being made under the microscope may be made with greater 
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exactness than is possible in reading scales applied to the 
stage which can be seen only with the eye^ at most aided by 
a lens. 

I have had ample experience of the efficiency and utility 
of the method of registration, the details of wluch are given 
below, having used it for several years, though with very im- 
perfect scales ; indeed, they were nothing more than lines 25 
to the inch, scratched with a writing diamond on the centre 
inch of an ordinary glass slip, the vertical and horizontal 
lines being on different glasses, or on different sides of the 
same glass. These scales afforded the means of registering 
and finding any object with the §-inch object-glass, but the 
divisions were neither sufficiently regular nor minute enough 
to be used with advantage with an object-glass of higher 
power. Of late, through the kindness of Mr. G. Jackson 
(to whom I am much indebted for the trouble he has taken 
in the matter, and for which I pray him to accept my best 
thanks), I have been enabled to make trial of different scales, 
ruled with that precision and neatness which are so well 
known to and appreciated by all who make use of the micro- 
meters ruled by that gentleman. These scales, and the mode 
of using them, I will now describe as briefly and intelligibly 
as I can. 

Since objects are usually placed as nearly as possible in 
the centre of the slide on which they are mounted, it rarely 
happens that any specimen is found within an ^th of an inch 
of either edge of the slide, and the |ths of an inch square in 
the middle of the slide is the space within which most objects 
will be found; and since nothing is gained by having more 
lines ruled than are actually wanted, while the counting 
is thereby rendered more troublesome, it has been thought 
better not to extend the ruUng over a greater surface than 
|ths of an inch square. 

The scales ruled by Mr. Jackson, which I now use, and 
would recommend, are formed by horizontal and vertical 
lines, ruled on the same surface of the glass, at a distance 
of -rhi^ ^^ ^^ ^^^ apart ; every fifth Ime is thicker, and 
consequently more conspicuous than the rest, besides, the 
centres of both series are distinguished by double lines; and 
by these means the counting is greatly facilitated : there are 
in each series 72 lines (the centres being double), which in- 
clude 70 spaces, of which 35 lie on each side of the central 
double line in each direction ; a space -/^ {'7) of an inch square 
in the middle of a glass slip is thus covered with a series of 
squares, 4900 in number, the sides of which are xiir^^ ^^ ^^ 
inch linear, and the area TirSvTf^^ ^^ ^ square inch; of these 
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the field of view with i-inch object-glasa will indude nearly 
4; or if any square be brought to the centre of the field 
there will also be visible the half of 4 squares^ one on each 
side of the central one^ and nearly a quarter of 4 others^ 
one at each comer of that which occupies the centre of the 
field. 

The mode of using these scales is as follows: — If^ for 
example^ it be wished to register the latitude of an object in 
the field of the microscope (the lower edge of the glass slide, 
it is presumed; resting against the ledge of the object-plate), 
bring the object as nearly as possible to the centre of the 
field ; then remove the slide from the stage, and put in its 
place the ruled slip ; observe which line coincides with the 
transverse diameter of the field, that is, with the position of 
the object, then count (upwards, as it appears in the micro- 
scope) from this line to the end of the series : suppose the 
45th line is that which corresponds with the position of the 
object, then 45 will denote the latitude of that object, that 
is, its distance from the lower edge of the slide. At any 
future time, and with any instrument, this object can be 
readily found; to effect this, place the ruled slip on the 
object-plate, the lower edge resting evenly against the ledge, 
then bring the upper line (as it appears) of the horizontal 
series into view, and count 45 fix)m it (this is easily and 
quickly done by taking advantage of the conspicuousness of 
every fifth line), make that line coincide with the transverse 
diameter of the field of view; the ruled slip may then be 
removed from the stage, and the slide containing the object 
be put in its place; the object sought now lies somewhere on 
the line which corresponds with the transverse diameter of 
the field, and if the glass be slowly moved across the stage 
wiU soon come into view. 

It is generally sufficient to determine with exactness the 
latitude of an object : if, however, it be thought desirable to 
register the longitude also, this may be done by proceeding 
in a manner altogether analogous to that just described, the 
only difference being that it is the position of a vertical line 
passing through the object that is now to be ascertained, and 
its distance from the end of the slide. Now it is that the 
lateral stop will be found convenient ; it is not, however, in- 
dispensable, since a temporary expedient may be made to 
supply its place, or the lateral edge of the object-plate may 
be taken as the line from which the longitude is measured; 
in that case, the end of the slide containing the object must 
be brought even with the edge of the object-plate, and the 
object being brought into view by means of the lateral stage 
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movements^ the slide is then to be removed^ and the ruled 
slip put in the same position^ that is^ with its end abutting 
against the lateral stop, or exactly even with the side of the 
object-plate, as the case may be ; the vertical line coinciding 
with the vertical diameter of the field of view will then cor* 
respond with a vertical line on which the object is situate ; 
suppose this line is the 40th (from the right of the series, as 
seen in the microscope), the number 40 will then express the 
longitude, and will denote its distance from the left end of 
the slide. It is scarcely necessary to remark, that the slide, 
as well as the ruled slip, must always be placed on the stage 
in the same way, that is, with the same edge always upper- 
most : to ensure this it is well to adhere constantly to some 
plan ; for instance, the rule may be always to keep the label 
on the slide to the light hand. 

If the longitude has been registered as well as the latitude, 
the object will be found by proceeding as follows : — First find 
the latitude by bringing the horizontal line on the ruled slip 
denoted by the number into the centre of the field ; then, 
taking care that the end of the slip is close up to the lateral 
stop, or even with the edge of the object-plate, bring into 
the centre of the fidd the vertical line denoted by the 
register; the ruled slip may then be removed from the stage^ 
and the slide with the object being put in its place, the object 
wiU be in the field; and if the observations and manipu- 
lation have been made with correctness, wiU be at or near the 
centre. 

If the eye-piece have an indicator it will be convenient to 
bring it into the field, and to move the object to its point; 
the line on the ruled slip which corresponds with it may then 
be ascertained with the greatest exactness. If there be not 
an indicator, still, as the eye-glasses will seldom be so clear 
as not to have some mark or speck of dust, any such acci- 
dental mark that may be observed may be made to serve the 
same purpose as the point of the indicator. 

An object once found need never be lost till its position 
has been determined and registered ; for without moving the 
stage or object-plate, the sUde with the object may be taken 
off the stage, and the ruled slip be put in its place : this may 
be moved upwards by the lumds while the horizontal lines 
are being counted, and to one side (the right) to enable the 
observer to count the vertical ones ; these being duly noted 
the ruled slip may be taken away, and the glass with the 
object be again put on the stage. If no movement of the 
stage hare been made the object should be seen in the same 
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position as at first; the accuracy of the register can thus be at 
once ascertained^ or any error be detected and corrected. 

As may be expected^ it in fact seldom happens that any 
line on the ruled slip will exactly coincide with the position 
of an object^ which is more frequently found to lie in the 
interval between two lines. It is better therefore to make 
the register refer to the spaces instead of to the lines. The 
number 45 then^ for example, denoting the latitude of an 
object, will indicate that its position is in the space expressed 
by that number. 

To register the position of an object it is only necessary to 
put down in figures the numbers which denote the spaces 
obsenred \ for instance, the position of the object just supposed 
to have been ascertained would be registered thus : 

Lat. 45. Long. 40. 
It will save trouble if an arbitrary significance be given to 
position. Thus it may be determined that the first number 
shall always refer to latitude, in which case the register might 
stand thus : 

^4 or 45 : 40. 
I prefer the latter, because the figures better admit of any 
appendix which may be used to modify their significance. 
For example, the object whose position is found to correspond 
with the square denoted by 45 : 40 may lie nearer to the 
upper line than to the lower one, or the contrary ; now this 
may be clearly indicated by a short line added to the figures. 
Thus, if the object lie nearer the upper line, that may be 
indicated by a short line above the figures, is ; if the object 
lie nearer the lower line the fact may be indicated by a line 
below the figures thus, ^. Similarly the greater proximity 
of an object to the vertical line on the right or left of it may 
be shown by a short line before or after the figures, as |40 4()[, 
the meaning of the line so placed is obvious. Again,' 
if the position of the object coincide exactly with a line on 
the ruled slip, that may be denoted by drawing a line through 
the figures thus, 4& ; if then the position of any object be 
registered thus, 4& : |40, it will signi^ that its latitude corre- 
sponds with the 45th horizontal Ime of the ruled slip, while its 
longitude corresponds with the 40th vertical space, but that it 
is nearer to the line on the left side. In this way then four 
positions in respect of each square may be clearly pointed out, 
and the area of each square being the to^vxr^^ of & square 
inch, it follows that the place of an object can be assigned 
with an exactness nearly approaching the T^^T^^th of a square 
inch. As the field of view with the i-inch object-glass with 
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the first eye-piece shows nearly the whole of four squares^ or 
the whole of one square^ and a part greater or less of eight 
others^ it is scarcely possible with only moderate care that an 
observation should be so inaccurate as that an object whose 
position has been registered should not be brought into the 
field of that glass. K sufficient attention be paid in ascer- 
taining and recording the position of the object^ it may almost 
as surely be placed in the field of an ith or a -^th. 

In registering the position of an object as determined by 
these scales^ a somewhat different plan firom that already 
described may be and is adopted by some. Thus^ taking 
advantage of the dear determination of the centres of both 
scales^ with a view to reduce the counting to a minimum, the 
reckoning may proceed from the centre in all directions. The 
horizontal lines may be counted from the centre upwards and 
downwards for latitude ; the vertical ones too may be counted 
fr^m the centre right and left for longitude. On this plan 
the latitude of an object registered on the previous plim as 
45, would be registered 10 below the centre. If it were 25 
on the first plan, according to this one it would be 10 above 
the central Ime ; this line being taken to represent the equator, 
the terms north and south may be used with reference to it. 
In like manner east and west may be used in reference to 
longitude, to signify the position of a vertical line right or 
left^of the central one. 

The manner of registering the observations will make no 
difference in the result, and is a mere matter of detail which 
every individual may settle for himself. The only important 
things are that both the observation and registration be 
accurate. 



Report of the Committee appointed by the Microscopical 
Society for the purpose of ascertaining the most convenient 
form (/ Finder /or indicating the position o/ Objects under 
the Microscope. 

(Head June 26th, 1856.) 

An apparatus for registering the position of any number 
of minute objects contamed in a slide^ and for readily finding 
any one of tnem^ either under the same microscope^ or any 
other, has for some time been a desideratum with oBservers; 
and various plans have been proposed. The Council of the 
Microscopical Society have therefore thought fit to appoint a 
Committee to consider the subject, and to suggest some means 
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of acoompliBhing tlie object^ of sucli a simple and inexpensiye 
character as would merit universal adoption. 

The Committee have held three meetings^ besides having 
had communications by letter^ and they now proceed to lay 
before the Society the result of their deliberations. 

They consider that a finder, in order to be universally 
adopted, should possess the following properties : 

Ist. It should be applicable to any microscope, whether 
furnished with stage-movements or not; and it should not 
preclude the use of these movements. 

2d. It should not require fresh labels to be placed on 
the slides, or any mark or index to be made on them. 

3d. It should not be necessary to remove the slide or 
finder for the registering or finding of every separate object. 
4th. The divisions on the index should be easily read. 
5th. It should allow the microscope to be used in the in- 
clined position ; and — 

6th. It should be cheap, and simple jenough to be con- 
structed by any one possessing a moderate amount of me- 
dianical skill. 

In the plans which they recommend for carrying out these 
requirements, the Committee lay no claim to originality; for 
they have merely selected materials from what has been 
already proposed, and arranged them in a modified form. 
They are therfefore free from the prejudice which an inventor 
would naturally feel in favour of his own ideas. 

Whatever modification an individual may contrive for his 
own convenience, in the form of the finder, the same standard 
of measurement should be adopted ; and the measurements 
or distances of objects must be taken relatively to the same 
fixed point. This point should by no means have reference 
to any part of the microscope (which would be fatal to a 
universal system), but should be considered as a point in the 
slide itself upon which the object is mounted. 

The slides recommended by the Microscopical Society 
(three inches by one) are now so generally used that it is not 
worth while to propose a method of meeting exceptional 
cases ; therefore the above starting point may, under all cir- 
cumstances, be represented by the intersection of two crossed 
lines taken as perpendiculars, one and a half inch from one 
end of the slide, and half an inch from one side. As it 
would be difficult and troublesome to rule this cross on every 
slide, it is preferable to have one plain slide as a standard, 
with the cross occupying the position above named. The 
measured distance being taken strictly from one end and one 
side, the comer common to them shotdd be marked with an 
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arrow-head, in order to avoid the error that would be occa- 
sioned if the gUas were not cut of &e exact dimeoBiotis, and 
the wrong end were used in the adjustment. These lines 
should be mled with a diamond point, filled with plumbago, 
and covered with thin glass. 

It now remains to explun the applicati<m of this funda- 
mental Btarting point for rendering all forms of finders 
universal. 

First, with respect to microacopes without stage move- 
ments. Fig. 1 a, a, is a carrier, made either of metal ar 



wood, whose outside dimennons are three and a quarter 
inches long by one and a half wide. Along the lower mai^n 
is fixed a raised edge, one quarter of an inch broad, for ^e 
slide to rest against. There is a hole one inch in diameter 
in the carrier, the distance of whose centre is one and a half 
inch from the right-hand end. 

On the left-hand end is &stened to the raised edge, or 
slip, a piece of brass, c, one and a quarter inch square, 
having a sufficient space beneath it to allow the thickest slide 
to pass under, and abut against a stop at the end ; by this 
means an inconveoient length of the carrier is avoided. The 
upper plane surface of this plate contains the index, which 
may be printed on enamelled paper, and contains one square 
incji, divided by lines at distances of one fiftieth of an inch, 
crossing each other at right angles. The two lines which 
cross the centre each way are consideraWy thicker than the 
rest, and are numbered 25 (being half the number of the 
divisions) ; and the intersection of these is always the start- 
ing point for making the adjustments. Every fifth line ftt)m 
this is rather less in thickness, and is numbered at the side ; 
the intermediate ones being as fine as may be convenient for 
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distinct observation. The exact position in which the paper 
index is pasted on is not of material consequence^ provided 
it lies square with the carrier. 

The method of using this finder is as follows : — First take 
the standard, and place its marked end against the abutment 
under the index-plate of the carrier^ and see that it rests 
upon the bottom ledge. Then place them both together 
under the microscope^ with an object-glass attached. By 
sUding up or down the vertical moving straight edge (with 
which every plain stage should be fitted)^ and by shifting the 
carrier sideways against this edge^ bring the cross into the 
centre of the field. A moveable index^ or hand^ is now made 
to point to the centre, or crossing of the thick lines on the 
index-plate, and there fixed fast. This hand, or pointer, is 
simply a tlun, flat piece of brass, turned round like a hook 
or staple, having the longest limb ending in a point, and the 
shortest slotted, to be clamped to the under side of the fixed 
stage-plate, by means of a miUed-headed screw passing 
through the slot. 

The longitudinal adjustment of the pointer is performed 
by thrusting it endways, and the transverse by turning it 
sideways. Now look through the microscope again, to ascer- 
tain if the cross on the standard is still in the centre of the 
field, and coincident with the adjustment of the pointer. If 
so, remove the standard, and replace it by the slide contain- 
ing objects whose position is either to be registered or found. 
If the pointer is not in the way when not in use, it may re- 
main fixed; and readjustment by the standard wiU be un- 
necessary kcept for' occasionaf verification. It is now 
evident that the centre of the field is represented by 
the pointer on the index-plate at an invariable distance; 
therefore, if the carrier be always moved in straight lines at 
right angles, the pointer will indicate the latitude and longi- 
tude of the object under the microscope at the time. 

Although the centre of the slide is taken as the most con- 
venient point for adjusting the index, it is best to consider 
the lower horizontal line on the index-plate as the equator, 
and the left-hand perpendicular one as the first meridian; by 
which means all the latitudes will be north, and the longi- 
tudes east ; and, if the first figure be invariably appropriated 
to the latitude, the registration wiU be very simple. Should 
it be necessary to register smaller quantities than the fiftieth 
of an inch, the amount may be estimated with sufficient 
accuracy, and added as a decimal figure ; and this will be 
found much easier in practice than the reading of very fine 
divisions. 
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In registering a large cabinet of Diatomace€e, Desmidiea, 
&c.^ it inSi only be necessary to number the slides^ and to 
enter on a printed list of these objects^ the number^ latitude, 
and longitude where they may be found. By these means 
any specimen may be placed under the microscope in less 
than a minute. 

The finder may be applied to microscopes having stage- 
movements by merely laying the carrier against the horizontal 
straight edge on the top plate ; and, after fixing the rotary 
plate (if there be one) by a pin passed into a hole drilled 
through this plate and the next, the adjustments already 
described may be made, using the milled heads for the pur- 
pose. In those microscopes which have the longitudinal and 
perpendicular sliding plates divided into fiftieths of an inch, 
the principle of a universal finder may be applied in a very 
simple manner. The rotary movement being fixed in the 
above mode, there must be a stop, consisting of a strip of 
plate brass, with one end turned up, to form an abutment, 
and the other slotted and passing under the head of a screw 
in the top plate, so as to move with sufficient friction to 
retain its position. 

The graduated scales should then both be set to read 25, 
and the standard placed on the stage. Then bring the cross 
into the centre of the field by shifting the stop laterally, and 
moving the top plate, or straight edge, perpendicularly, taking 
care to keep the standard hard against both its bearings. 
When this has been efiected the standard may be removed, 
and, if any slide be placed in the same position against the 
stop and ledge, the objects in it may be registered and found 
by means of the graduated scales, freely using the stage- 
movements for the purpose, but being careftd not to shift 
the top plate or sliding stop. 

This form of finder is to be recommended where rectilinear 
stage-movements exist, on account of its simplicity. A sub- 
stitute for the graduated scales may be obtained by cutting 
off the edges from two of the square index-plates here 
described, and cementing them in the most convenient situa- 
tions. 

Another method would be to fasten one of the entire square 
scales on the top plate of the microscope ; but this would 
involve the necessity of a pointer, as in the case of using the 
carrier. 

Having now described a finder that can be used either 
with the most simple form of microscope, as a temporary 
addition to the ordinary stage-movements, or as permanently 
incorporated with them, we by no means desire arbitrarily 

VOL. v. ♦ 



100 Davey, ofi Bryoma Dioica. 

to assert that these plans are the best that can be devised. 
The subject is still open to improvement; but, whatevet 
modification is adopted, in performance of our duty we 
strongly urge the necessity of basing them all upon one 
similar standard of measurement, taken from 2l fixed point on 
the object-slide itself. If this be done, objects registered by 
one observer may be found by another, though each may use 
a finder of a different form ; the difference affecting merely 
convenience in using. 

There is one observation arising from this subject, although 
not strictly a portion of it, which the Committee wish to 
make. If, by reason of defective workmanship, or errors 
caused by the use of adapters, different object-glasses are not 
in the same line of centre, a readjustment by means of the 
standard will be required on changing the objective. We 
therefore call attention to the great convenience it would be 
to all users of the microscope if every maker would adopt 
the same pattern for a screw, a proper steel gauge being 
provided for the purpose. At present it not unfrequently 
happens, on applying another object*glass to a microscope, 
that it has to be built upon a system of three or four 
adapters, to the manifest detriment of its performance. If 
all our principal makers will acquiesce in this, we shall be 
most happy to give our assistance in establishing the best 
form of screw. 

As our endeavour has principally been to determine the 
means by which a uniform system of registration may be 
obtained, we have not thought it necessary to make any 
critical inquiry as to the respective merits or defects of the 
plans already published ; we have borrowed freely from them ; 
and we have also received valuable practical suggestions from 
Professor Quekett and Mr. Hislop, for which we here tender 
our thanks. 

(Signed) Oeokoe Jackson. 

Chas. Brooke. 
P. H. Wenham. 



Bkief Remarks upon Cell-orowth in the Bryonia Dioica. 
By NoRRis P. Davey, Esq., M.R.C.S. Eng. 

(Read Jane 25th, 1856.) 

Having been much interested by Mr. Wenham^s recently 
published views with regard to the development of vegetable 
cells, I felt a strong desire to repeat his observations. After 
having seen all that he describes in the Anacharis, it occurred 
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to me^ that if a plant of very rapid growth were subjected to 
examination without detaching the embryonic parts from the 
main stem^ the actual transition of protoplasm into cells 
might be observed. As I have not been disappointed in this 
hope^ I am desirous of communicating my success to the 
Microscopical Society. 

The plant which^ for various reasons^ I selected for exami- 
nation ia the common Bryony ; it is peculiarly weU suited 
to the purpose^ as it is hardy, of rapid growth, and its long, 
slender shoots are easily brought under the microscope. The 
method of examination I adopt is as follows : — a plant of 
Bryony being potted, and sufficient time having elapsed for 
recovery from the shock of removal, one of the strongest 
shoots is deprived of its leaves, &c., near the apex, untU the 
soft plastic masses of embryonic parts are brought into view; 
these are washed with pure water to remove fragments, and 
placed in a compressor in water under the microscope. 

In consequence of the tapering form of the apex of the 
shoot^ I have found some difficulty in compressing the soft 
parts without crushing the thicker stem beyond; I have 
therefore devised a form of compressor for the purpose, which 
answers exceedingly weU. It consists of a slip of glass^ 
3 inches by 1, and a thinner one, 3 inches by | ; these are 
hinged together at their margins with tape and solution of 
shell-lac in naphtha ; the tape is thus fastened firmly to the 
glasses, and rendered waterpi'oof . 

Into the acute angle formed by these glasses when opened 
a little, the prepared shoot is introduced, with plenty of water ; 
the pressure is applied by bringing down the bars of the 
stage clip upon the upper glass. In this manner I have 
easily sucoeeaed in applying moderate pressure to the extreme 
apex, without croslung the stem through which it derives 
its nourishment. « 

I wiU now proceed to state what I have observed, premising 
that I do not profess in this brief conmiunication to touch 
upon all the points connected with cell-formation, nor to 
attack or defend theories, but simply to state the fact that I 
have seen the actual transition of soft plastic masses into a 
cellular condition, and to describe what appearances were 
presented during that transition. 

After the young shoot haa been in the compressor for a 
short time, the semitransparent, granular mass, which is the 
most recently formed, is seen to augment gradually in bulk, 
and from being nearly colourless or of a yellowish colour; 
assumes near its centre a decided yellow-green. The edges 
of this mass, when subjected to alight pressure, are seen to 
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consist of an elastic material^ fiill of granules^ but otherwise 
destitute of structure ; after a short period, this granular 
mass presents a spongy appearance, numerous irregular cavi- 
ties being developed in it. Some of the larger cavities 
exceed the smaller ones in the proportion of 3 to 1. After 
a variable period, the cavities become better defined, and the 
substance intervening between them appears thinner. The 
larger cells are then subdivided by septa, apparently of the 
same plastic material ; these septa are formed at one side of 
the cavity, and stretch gradually across it, and when they 
have reached the opposite side, coalesce with it, and thus 
divide the cavity into two. AU this has been made out by 
Mr. Wenham, from the examination of the parts in succes- 
sive stages ; and I have actually seen it occur in the bryony. 
As soon as the embryo leaf of the Bryony has become so 
far developed that its cells have assumed a somewhat regular 
form, and its central parts have acquired a greenish colour, 
small, transparent, rounded projections (embryo hairs) make 
their appearance at its margin; these are faintly granular, 
rapidly increase in length, and soon develop a cavity or 
cavities in their interior; after their cavities have increased 
in size, and their walls have become more marked, they com- 
monly assume a kidney-like form, and a septum of proto- 
plasm passes across to the opposite side and effects division 
of the cell ; the hair is thus divided into cavities of tolerable 
regularity. After these cells have become more shaped, the 
growth of the hair is continued in the direction of its length 
by globular masses of protoplasm which form at its extre- 
mity ; these, in the case of hairs upon the leaves and stalks, 
generally elongate, and sometimes further subdivide, the resudt 
being a pointed hair of six or seven joints. In the case of the 
flowers and flower-stalks, the harrs do not attain the same 
form, but mass after mass of protoplasm is added to the 
extremity ; these retain more or less of their globular shape^ 
and form empty spaces within them of the most irr3gular 
form and number ; some of the terminal masses have no 
cavities, but, when the flower is mature, shrivel up without 
further development. I therefore believe, that as the flowers 
attain their growth, their hairs become abortive, and that the 
latter are not intended to reach the same dimensions and 
form as on the leaves and main stems. The utmost irregu- 
larity prevails as to the number of joints, cavities, &c., in 
these hairs from flowering parts ; some are even bifid : there 
is^ moreover, far greater difSculty in actually watching their 
changes, as their growth is comparatively slow in their latter 
stages. 
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It is worthy of remark^ that protoplasm is not only the 
substance from which normal parts are formed^ but it is also 
the material by which injuries are repaired. If a portion of 
an embryonic mass be cut partially off, fresh protoplasm is 
seen to exude to restore the part, cavities form in it, &c., 
while the nearly detached part loses its vitality and collapses. 

With respect to the manner in which protoplasm reaches 
the distal cells of a hair or a mass, it seems to me to be most 
probable that it occurs by endosmosis from cell to cell ; that 
endosmosis takes place readily through the wall of an imma- 
ture ceU is certain, for some of the clubbed hairs can be seen 
to fill and burst when immersed in water. 

In every instance in which I have seen protoplasm escape 
into water it has displayed the tendency to ropy coagulation 
described by Mr. Wenham, and its granules when diffused in 
water are in active motion. 

Mr. Wenham suggests that the form of embryo leaves 
may perhaps be given to them by pressure of surrounding 
and similar parts, but in the case of the Bryony this would 
not appear to be the case, for the embryo tendrils and leaves, 
though subjected to the same mechanical support or pressure, 
seem to have, from the very first, distinctive characters. 

I must observe that, in the case of the Bryony, the transi- 
tions of protoplasm can only be observed with clearness at 
the margin of a mass ; the thickness of central parts is too 
great for such easy examination as in the Afiacharis. 

The mere augmentation of bulk is best seen in the case of 
tendrils. 

The phenomena of cell-division are most clearly defined 
in the hairs : the process appears to be hastened by adding a 
very small quantity of ammonia to the water. 

I have in vain endeavoured to make' out the manner in which 
spiral tubes are formed in the young parts : in most instances 
the spiral is seen to terminate abruptly, but in two instances I 
have observed that delicate striations were visible further on 
than the apparent termination of the vessel, and in every 
case there seems to me to be a straighter arrangement of the 
cells between which the spiral is about to pass, than else- 
where, so that probably a longitudinal interval between the 
cells exists, and this may become lined by a membrane upon 
which the spiral is developed; but all observations upon this 
point are rendered difficult and uncertain by the density of 
the masses between the vessel and the observer. 

My observations were made with a power of 200 diameters, 
and an achromatic condenser. 

In conclusion, I will remark that I have purposely omitted 
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what I noticed of cydosis^ &c.^ as I saw nothing new^ and I 
cannot fix any precise period for the formation of chloro- 
phyll-granules^ or a membranous lining to a new ceU^ as I 
found very great variety in these particulars. My observa- 
tions have been made during uncertain and scanty leisure^ 
and are professedly imperfect. 



Vegetable Csll-stbuctubb and its Formation^ as seen in 
the Early Stages of the Growth of the Wheat Plant. 
By the Hon. and Bev. Sidney Godolphin Osborne. 

(Read June 34th, 1856.) 

Having now for many months been engaged in an attempt^ 
by means of the microscope^ to trace the nature of vegetable 
cell-growth^ I have great pleasure in laying the result of my 
investigation before the Microscopical Society. 

Nearly the whole of my experiments have been made on 
tbe wheat plant. By means of various very simple contri- 
vances^ I have been able to grow this plant under conditions 
in which I could watch its actual course of growth with 
object-glasses as high as the half and quarter inch of Mr. 
Boss's manufacture. 

In addition to observations made \ipon the plant in actual 
growth, I have made many hundred dissections of it, at the 
different stages of its early development ; and I have now 
about one hundred carefully made preparations, embracing 
specimens of every condition of the progress of the contents 
of a seed of wheat, from the first indication of germination, 
to the full formation of the roots, and a growth of green leaf 
of from six to eight inches. 

I have made no attempts to resolve any question in che- 
mistry, — I have made' no use of chemical tests. All I have 
to relate, is what my eyes have seen, and what I am prepared 
with pleasure to demonstrate from preparations I now possess. 
Unbiassed by theories I have read, I have sought after only 
such truths as could be practically illustrated by means of 
the microscope. 

I have used throughout object-glasses, made for me by 
Mr. Boss, ranging from the two-inch to the twelfth power. 
The most useM I have found to be his improved half-inch, 
and a very excellent sixth. It is requisite however, or at all 
events convenient, to use the twelfth power occasionally, to 
determine minute features of structure which may be shown 
with the sixth, but not so clearly as to be beyond dispute. 
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• In this paper I shall confine myself to that period in the 
growth of the plants which gives roots of two or three inches 
in lengthy and an upward growth of the same height ; this 
will be found to have afforded a very wide field of in- 
vestigation. ^ 

In order to observe the growth of the plant, I pursued the 
following plan : I procured and constructed small glass tanks, 
which would rest on the stage of the microscope, their back 
and front being of thin glass ; some were constructed suf- 
ficiently shallow to allow of the use of the quarter-inch 
object-glass. 

In addition to these small tanks for observing the actual 
growth of the plant, I have a few glass jars, in which I 
suspend circular plates of perforated zinc over water which I 
treat with various matters ; these plates receive the seed, in 
some instances without any soil, in others with a small 
quantity especially prepared according to the experiment I 
am about to make. F^m these jars I transplant the seeds, 
as they begin to germinate, into the small stage tanks ; they 
also form my stock of subjects for dissection,* 

I will now proceed to relate the history of early root- 
growth in a general way; I will then enter into the more in- 
teresting detail of the formation and character of the com- 
ponent parts of a root. 

The first symptom of germination in a seed of wheat con- 
sists in the liberating from its surface a species of filamentous 
network, somewhat similar to the mycelium of many of the 
fongi which infest vegetables; nearly at the same time, the whole 
seed is seen to swell, and become, as to its external covering, 
somewhat transparent. At the germinating point of the seed, 
there now appears a very small wart-like projection of tough 
white matter; this puts forth one cone of the same substance^ 
pointing upward, — the future plumule; and several others 
projected in a straight line, soon to curve downwards and be- 

* At the commencement of mj investigation into the growth of the 
wheat plant, I had a amall nnrsery of it growing in mj garden ; I found, 
however, that thongh the results scarcely differed in the two cases, the 
phints from my jars being free from soil formed the better subjects for pre- 
parations than those grown in the ground. If a wheat plant is grown in 
very fine sifted soil, in one of the glass tanks, which should be so shallow 
as only to admit a depth equal to that of a root, a half-inch power will 
show a space between the soil and the apparent outline of the root ; a 
quarter-inch will prove this to result from the intervention of a layer of 
transparent plasm external to the main structure. If in a similar tank the 
seed is caused to send roots down into clear water, bv pouring in some 
coloured fluid it will be seen that the coloured particles adhere to this 
plasm, and cannot touch the actual parenchyma of the root. 
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come the roots (PI. III^ fig. 1). If this exuded white sub- 
stance is examined at this st^e, it viU be found to consist of 
several layers of cell-texture. The outer one has cells with 
extremely thin walls; their length is far greater than their 
breadth^ and very often they have no visible contents. The 
few next layers consist of thick-walled^ angular cells, very full 
of granular matter. We then find smaller cells of the same 
form^ the contents granular, but of a darker colour, with 
large nuclei occupying the greater proportion of each cell. 
We now come to the vascular bundle. This consists of tubes 
of scalariform,* or pitted fibre ; I use the term tubes for 
want of a better, but I am satisfied that these long cells, with 
their barred and dotted fibre, are not hollow in the true 
sense of the word. They are firmly held in position by being 
placed within a mass of simple cellular tissue, which makes 
up with them the structure I have caUed ^'the vascular 
bundle.^^ In the centre of this bundle, and passing throughout 
its entire course, are one or more tubes. I assume them to 
be channels for the sap ; when dissected out they give, in a 
vertical view, two parallel lines of some hyaline substance, 
united by a highly transparent membrane, and enclosing 
granular matter. 

A transverse section of one of these sap-tubes, made at the 
base of a root (PI. Ill, fig. 2), shows two kidney-shaped out- 
lines, enclosing in the space formed by their concavity a circular 
space, very similar in appearance to one of the nuclei found in 
cells. These bimdles of fibre, with their investing layers of 
cells, are connected with the germinating point of the seed, by 
thick-walled, cellular texture (fig. 3), the spaces or cells being 
very fiill of a dark granular matter, in which globules of some 
oleaginous substance may be made out. The immediate con- 
nection of the epidermis of the plumule with that of the 
roots, is also a space of cellular texture, the cells of which, 
when divided vertically, are found to have their walls formed 
in minute cavities. The only idea I can give of a section of 
one of these cells is that of a series of pipes which have been 
bent into circles, laid upon one another, cemented together, 
and then a vertical section made through them, so as to 
expose their several inner faces. I find that cells of a very 
similar structure to these, will in the end assume the cha- 
racter of annular fibre, {Vide note at the end.) 

The cones of protruded substance of which I have spoken 
soon burst their outer coat of cell- texture. At this early stage 
a root cone, if dissected out and placed under the sixth object- 

* I use (lie word sealari/brm simply to mark the character of that species 
of vessel which has a ladder-like appearance. 
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glass, presents a very interesting object. At its apex there is 
what I must call a free capsule of cells (figs. 4 and 5) , somewhat 
lozenge or diamond shaped at the extremity, but becoming 
longer and more narrow towards the base. These, as the rule, 
have well-formed nuclei within them ; they have this pecu- 
liarity, — that they appear sometimes regularly disposed, so as 
to form, cell with ceU, a perfect cone ; at other times they are 
separated into groups ; again, it will often happen that many 
of the cells will appear to be isolated. They take this varying 
position from their being formed in, and held together by, a 
highly elastic and very transparent membrane. 

This free capsule envelopes the inner apex of the growing 
root ; but there is, as a rule, a clear cell-less space between its 
base and the part of that apex which it there covers. Very 
frequently the cells at the base of the capsule will be seen to 
project from the side of the root at an acute angle (fig. 5.) 
Beneath this cellulated cone or capsule, the growth of the 
root, throughout its whole progress, proceeds as I have already 
described it ; the only difference from its very early stage 
being, that the scalariform fibre in the vascular bundle 
assumes a more defined form, and the whole structure larger 
proportions. The capsule, however, is never missing, nor 
have I ever found it to vary in its structure and general 
details. 

It is these capsules, I believe, which botanists have named 
spongioles. I have a preparation in which I have succeeded 
in getting a view of the apex of a capsTile en situ ; as it were, 
looking down upon it (fig. 6) . A sap-tube is seen bedded in 
a series of cells, which surround it in concentric circles, giving, 
under the sixth power, the appearance of a smaU dahlia. 

As the rule, every root, at a certain period of growth, 
unless it is forced by heat or some very fertilizing matter, 
very soon puts forth rootlets and suckers. The suckers con- 
sist of long, narrow, cell-like structures (fig. 7), the result of 
cell growing on cell, and the absorption of their walls of sepa- 
ration. They contain fine granular matter, and at their 
extremities there is a cavity of peculiar form always fiill of 
it. They take their origin from cells in the parenchyma, and 
may be traced through every stage of their growth. 

Besides these suckers, smaU lateral roots spring from the 
parent root (fig. 1 DD) . Their structure is identical with that 
of the root itself; when detached and put up as preparations, 
they afford a beautiful illustration of the various forms of 
cells. 

The nature of their growth is this : — The epidermis of the 
main root slightly bulges outwards ; on this a mass of granular 
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matter is seen to accumulate; in it are a great number of nuclei, 
enclosed in minute egg-shaped vesicles (fig. 8 K)y each nucleus 
being situated at the lesser end of the ot^ space in which it 
is contained. External to this granxdar matter, certain hyaline, 
thread-like processes (fig. 8 t) are seen interlacing with each 
other, forming thus an irregular network. A vertical section 
of that portion of a root which is producing one of these 
lateral roots shows a small vascular bundle, anastomosing 
from the centre bundle of vascular fibre in the root itself. 
This is surrounded with concentric circles of small cells, 
disposed with the utmost regularity. The new vascular 
bundle, with its envelope of cellular textures, now protrudes 
a cone-shaped apex into the external accumulation of granular 
matter ; that matter, with its network and numerous vesicular 
bodies, becomes to this protruded cone what the free capside 
or spongiole ia to tlie main root. It speedily asaumes tlie true 
capsular form. The small vesicles expand most rapidly; their 
outer walls become in contact the one with the other, and by 
this compression they are forced into that peculiar form 
which is ever characteristic of the inner cell-structure of a 
capsule. The outer network appears now to resolve itself 
into a certain predetermined form of structure ; it is seen in 
union with a plasm, highly elastic, and equally transparent ; 
this fills up spaces to which what appeared as mere threads 
are now the walls or septa; and thus that peculiar external 
coat of cells I have already described as seen on the point of 
a root, comes into a visible existence (fig. 9) . Simultaneously 
with this assumption of their normal outline, are seen the 
nuclei so generally found in them. These cells, bedded in the 
plasm in which and of which they are formed, now partially 
subdivide, and the whole rootlet (fig. 11) thus obtains all the 
outward form and internal structure of the parent root, to which 
it is connected — without by a common parenchyma, within by 
the vascular bundle with its cells, which has anastomosed from 
the parent root. The base cells of the capsules of the roots 
and rootlets are gradually brought into connection with the 
parenchyma. Perhaps it would be more proper to say that 
the parenchyma is formed by the gradual addition of the 
lower cells of the capsules, to former cell-texture of the same 
kind, which has become the epidermic covering of the root. 
I believe it will ever be found that there is a clear space of 
membrane or plasm between the base of the capsule and 
those of its cells which were last drawn in to be incorporated 
as part of the parenchyma. 

Exterior to the cellular parenchyma, I long suspected that 
there was a coating of some hyaline plasm investing the 
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whole structirre of the root ; this^ by the process of colourinff, 
which I shall presently describe^ I now can easily prove to be 
the case. It is highly transparent and is seen as a dear glass- 
like envelope to the substance it invests ; I will call it ^' epi- 
dermic plasm ;" I believe it to be identical with the connecting 
membrane or plasm by which the cells of the capsules are 
held in position. If the point of a growing root is removed 
from the plants and the capsule separated on to a slide of 
glass^ a drop of fluid added^ and then some compression made 
with a thin glass cover^ by a patient manipulation of the 
illuminating portions of the microscope^ this plasm is very 
eafflly made out. 

Having dealt with the general features of the growth of 
the root^ I will now turn to that of the plumule or leaf. A 
section made with care through the white substance^ from 
which the plimiule and roots both protrude^ gives a beautiful 
view of the early formation of the former. Several layers of 
an oval-headed cell-structure are seen^ the one longer than 
the other^ i.e., more advanced in growth^ the shortest or 
youngest being very small. When detached from each other 
their outline is that of a blimt spearhead (PL Y^ fig. 19) ; 
at this stage their substance consists of a cellular texture^' of 
which the cells are very small as to their actual area^ with rather 
thick wails of plasm. Towards their base^ in the centre of each^ 
is the well-defined indication of an upward line of spiral fibre. 
These are the embryo leaves. They have the same epidermic 
plasm as the roots^ and into it are seen to project small 
points^ the future hairs on the leaf of the plant. They have 
capsules, so far as I can make out, identical in structure 
with those of the root, although adhering more closely to the 
substance covered, and the component cells do not separate 
in the way they do in that part of the plant. 

As these young leaves prepare to enter into the outer world 
they fold themselves longitudinally into a very small compass 
(PL V, fig. 39), and carry on with them, until they have ob- 
tained an inch or so of growth, a straw-coloured cellular en- 
velope of stout texture (PL V, fig. 30) ; this appears intended 
to protect them as they force their way through the soil and on 
their first exposure to the weather in the outer world. It has 
occasioned me some surprise to find the chlorophyll or green 
colouring matter existing in leaves at so early a stage of growth, 
that I can hardly attribute its existence to any action of light* 

The spiral and other fibre given ofi' into the leaves origi- 
nates from a mass of the pitted or dotted cell-tissue which is 
seen in the centre of the white substance, from which, as I 
have stated, plumule and roots both grow. If a section is 
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carefully made through this substance^ in a direction which 
will include the lower part of the plumule and the commence- 
ment of the roots^ we get a view of the basis of the whole 
vascular system. A large number of pitted cells are seen^ 
some passing downwards to branch out into bundles^ one to 
every root ; these^ as soon as they reach the base of a root, 
assume a modified scalariform appearance ; others branching 
upwards to the leaves assume either the spiral character or 
that of a double band^ of which one part is scalariform, the 
other annular, or the broad spiral breaking up into rings. 
The origin of all these vessels would seem to be similar — cells 
of a long, ovate form, so indented or pitted, that with proper 
illumination their surface presents a reticulated appearance 
(PI. V, fig. 37) ; where they join at their extremities they 
widen, their intermediate walls absorb, and thus one long 
vessel is produced by the conjunction of many distinct cells. 

Turning now from general structure, I will enter more into 
detail as to the formation of those cells of which every vege- 
table structure is composed. 

If a seed of wheat is permitted to so far germinate, that the 
plumule and roots are thoroughly developed, it will, by pres- 
sure upon a glass slide, give out a certain amount of milky- 
looking matter. If this matter is mixed with a few drops of 
distilled water and spread out over the surface of the glass, 
as it dries up I have ever found it to assume the same appear- 
ance — ^that of nearly parallel lines connected at irregular 
distances by curves, presentiug an appearance of the form 
and character of cellular tissue. I only mention this feu^t, as 
one that, with others, has led me to believe that the formative 
matter of a seed in this stage of germination has a direct 
tendency to resolve itself into a form characteristic of the 
tissue which is so wonderfully to be educed from it. As far 
as I can trace the changes within a seed germinating, it 
appears that, by the breaking up of its outer tissue, the 
moisture requisite to decompose its contents is admitted. 
The granules of the starch now burst and become mere 
vesicles, having exchanged their normal outline for one more 
oval; their concentric markings and hilum, for a plane 
surface extensively lacerated by that bursting of their tissue 
which has liberated their contents. The fofmative fluid at 
this stage is found full of these torn vesicles of the starch 
granules, with a large amount of glutinous and also of active 
molecular matter. 

In the next more advanced stage of this matter I obtained 
some of my best specimens by the following simple means : — 
I put a certain quantity of the milky matter expressed from 
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seeds, whose roots and plumules had grown about half an 
inch, into short gbiss-pointed tubes, with very amaU terminal 
apertures, adding to it a very little water ; I then suspended 
these tubes in jars fiill of water, covered with tinfoil ; these 
I kept for ten days in a dark, warm cupboard. I now found 
that a large globule of a light brown matter had exuded, and 
was attached to the points of the tubes ; this I carefiilly re- 
moved, and made into a preparation capable of being examined 
with my " twelfth '^ object-glass. I now obtained some farther 
insight as to the forms into which the fluid contents of seeds 
germinating are resolved ; from this and many other experi- 
ments, I have arrived at the conclusion, that the formative 
matter, at that stage immediately preceding actual cellul^tion, 
is composed as I shall now. describe it. There is a very 
transparent glutinous matter, only to be traced at its edges, 
when floated out into distilled water or any clear fluid ; in 
this there is a large quantity of granules of a peculiar form 
(PL V, fig. 32) ; with the sixth power they have an appearance 
similar to that of vibriones, but still being clearly of quite a 
different character. By the use of the twelfth power, with good 
illumination and a careftd manipulation of the instrument, 
their peculiar form can be well made out. I call them " double 
ovate granules/* they seem to consist of two very minute 
oval vesicles, which have become united, or it may be of vesi- 
cles of that form, originally single, but which by a process 
analogous to that followed by some De^mtrfie^ have become 
double; they have a molecular movement, but this is not 
universally tiie case, and I am not satisfied that it does not 
arise from their contact with other active molecular bodies. 

In addition to these double ovate granules, which I con-^ 
sider to be vesicular, there is a large quantity of some thick 
granular matter evidently made up of most minute atoms, 
the characters of which I cannot trace out ; there are also a 
great many true molecules in constant motion ; they are very 
similar to, but smaller than those I have often taken on 
glasses exposed to the atmosphere. 

By some curious law the double ovate granules volimtarily 
dispose themselves in a manner which, by leaving clear spaces 
between groups of them, gives the appearance of a somewhat 
vaguely defined cell-texture ; the molecular atoms, by as evi- 
dent a law, will be found to hold with regard to each other, 
as the rule, a relative distance so regular as to force upon me 
the conviction that it is in their very nature to resolve them- 
selves into certain set forms (PI. Y, fig. 32). 

I had observed that, whenever a lateral root commenced 
its growth on a plant in one of my stage tanks, there was 
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an external secretion of a brown granular matter; 1 have 
already described its general features ; I haye frequently re^ 
moved some of this^ and submitted it to the sixth and 
twelfth powers : this gave me a view of the formative matter 
in a further advanced stage. There were the double ovate 
granules and the molecules^ but I now get true cell-forma- 
tion and nuclei in their earliest existence (fig. 33). 

Imbodied in the mass were globular bodies, whose external 
surface afforded a distinct circular outline ; they were full of 
granular matter very closely packed : in their centre was a 
spot or ring, and even within this I have often made out 
another spot; these were nuclei with nucleoli, which latter 
had also their own nucleoli. Some of these were deeply im- 
bedded in the formative matter ; others, more upon its sur- 
face, were seen contained in smsdl vesicles or cells, inclining 
to the oval form. At the edge of the mass the use of a 
^inch power had permitted me to see the thread-like 
transparent processes to which I have already alluded ; now 
the matter itself was removed on a slide, and submitted to 
the higher powers, I found these threads to be of a beaded 
structure : after-experiment leads me to believe that this net- 
work is in reality the outline of walls of separation in the 
plasm, which invests the whole mass of formative material. 

If the capsule of a root, when very young, is removed to 
a sUde, and there in some clear fluid submitted to pressure-* 
flattened out between two pieces of thin glass — the outline 
of many of the long cells will appear in a series of curves 
(PL IV, fig. 12, 12*) ; it will be also seen, that where two 
cells are a littie separated, the curves of their several out- 
lines are in exact opposition to each other, the evident 
result of their recession from the spaces which they had en- 
closed when in conjunction. I followed out this observation, 
until I arrived at the conviction that the cells of these cap- 
sules, or spongioles, arise from a floating out of a highly 
elastic plasm, its seLT-separation into many individual spaces, 
which again divide into more ; the curves or indentations in 
the respective waUs of separation expanding as they separate, 
again to unite and enclose spaces which are to be fresh cells. 

It was the desire to trace out this feature of cell-growth 
which led me to seek the means of giving colour to the 
formative matter. To my delight I now found that whilst the 
mass would take up or involve the pigment, the actual cell- 
walls and epidermic plasm would not. I now obtained prepa- 
rations of these long cells of the capsules, on one side 
empty, the whole of the other side fall of the pigment 
(PI. lY, fig. 19), this coloured portion affording the exact 
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form of the cells I had seen to separate by an apparent 
splitting of the beaded division -, the use of a high power now 
enabled me to see at the inner edge of the coloured portion 
of the cell, the growth of the future line of division. 

I have just said that the cell- walls will not take up the 
coloured matters I use ; the viscous hyaline matter in which 
the formative granules and molecules float will do so to a 
certain degree. I am inclined to think this is of a different 
nature from what I have called ^' epidermic plasm.^^ I am of 
opinion that all the granular and molecular matter I class as 
''formative matter" exists imbodied in a very thick trans- 
parent fluid, that it is this which effects the various combi- 
nations of cell-contents; I have succeeded in colouring it, 
but I have my doubts whether the tint I have given does not 
in reality proceed from exceedingly small coloured granules, 
which are so closely incorporated with it as to impart their 
own tinge ; when a well-filled and coloured cell is bruised out 
upon a slide, the intimate connection between the coarser 
material and this viscous matter is clearly shown. 

The epidermic plasm I have never yet found to take any 
colour from any of the means I have used to paint the in- 
ternal matter of the cells; although so elastic as to often 
resist the strongest attempts I can make to separate it 
from the structures it invests, when broken up, its edges 
have the appearance of broken glass. I believe this plasm 
to be equaUy the integument of every individual cell, as 
it is of every combination of cells. In portions that I 
have succeeded in detaching, I have observed the vesicles 
containing nuclei, the latter highly coloured ; also the early 
stage of the beaded network of which I have spoken. 

It is impossible to value too highly the help given to the 
study of cell-growth, from the use of colouring matters 
applied to the growing plant. Amongst others it reveals this 
curious fact — that the smaller the organism into which the 
pigment can enter the more highly painted will it appear 
(H. IV, figs. 28, 28). This arises, I believe, from the cir- 
cumstance of the formative matter being more closely packed 
in the smaller spaces into which it is received ; the plasm 
enveloping colour and formative matter alike, when it con- 
tracts upon them to form the nuclei, so closely aggregates 
the granules that their whole mass acquires a deep colour. 
In the small cells, which are so beautifrdly distributed in 
the vascular bundle, the walls preserve their full transpa- 
rency, the contents take an evideilt amount of colour ; a clear 
outline shows the vesicles containing the nuclei ; these nuclei 
are seen very highly coloured. You have thus under the 
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object-glass several generations of growth, each painting 
itself with a distinctive shade drawn from a common 
source of identical colour (PL IV, figs. 24, 25). Under every 
feature of cell-growth, the nuclei and the aggregations of 
formative matter which tend to nucleolar growth, wiU always 
be found to present a much deeper colour than the formative 
matter in the same cell with them. 

I do not consider aU masses of formative matter, tending to 
the globular form, within cells, as nuclei. There will often be 
a mass of granular contents, somewhat globular, seen at one 
edge of the middle of a cell (PL IV, fig. 14), on which it is 
impossible to make out any membranous investment ; it will 
gradually increase by taking to itself more of the mass of 
similar matter contained in the cell, or by its own expansion, 
until it occupies a very lai^e portion of the cell-cavity ; a line 
of separation then appears above and below it, caused by the 
formation of two new cell-walls or divisions in the cell, in 
which this process is taking place; this mass of granular 
matter now assumes a quadrangular outline, entirely filling a 
space separated for it in the cell by the new walls. The 
portions cut off by the interposition of this new formation 
increase by expansion, as it does itself, and thus one cell 
becomes three (PL IV, fig. 27) . 

With regard to the true nuclei, those with a well-defined 
outline and the nucleolus within them ; before these take any 
visible part in the work of cell-propagation, with scarce an 
exception, I see the gradual formation of the egg-shaped 
vesicle of which I have spoken ; this vesicle is seen to increase 
its proportions, the nucleus for some time remaining inactive 
at the broader end; a new cell is thus formed, apparently 
within an old one ; when it has attained a matured dunension 
the nucleus seems to break up or disperse within it ; after an 
interval a new nucleolar formation is seen, prepared, I assume, 
to follow the same course. 

Besides these processes of cell-growth — that from an 
irregular aggregation of cell-contents (PL IV, figs. 16, 17, 18), 
and that by the vesicular investment of a nucleus — ^there are 
combinations of cell-contents into masses with oval and other 
outlines, which I cannot trace as taking any part in cell-pro- 
pi^ation ; thev will often be seen in the matured parenchyma, 
of a long, ovd form. I am inclined to regard them simply 
as a secretion from the cell-walls, often absorbed, to be again 
secreted in the same form. 

In portions of a plant where the growth is very vigorous I 
frequently find two, sometimes three, nuclei in one cell, very 
often two in one vesicle (PL IV, fig. 28) . The use of colouring 
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matter has also given to me evidence of another process of celi- 
growth. I have stated that where the formative matter becomes 
closely aggregated, either in nuclei or in the masses with a less 
defined form, it takes from the pigment a darker hue. This 
has shown me that the cells in some root structure are pro- 
duced on what appears to be a very simple plan. A large 
amount of the formative matter will have taken up the 
colour used; on its surface you trace a network of plasm 
floated out; the lines of this will be seen to dip down into 
the mass, and to form septa of some breadth, thus dividing 
the granular coloured matter into quadrangular cells: by 
close observation with a high power it will be seen that these 
septa are not composed simply of the deposit of one layer of 
plasm, but of several (PI. IV, fig. 27). The matter thus 
divided and coloured will occasionally (it may be from the 
action of the preservative fluid I use) shrink up into folds 
within each division; it is then made evident that besides 
the ceU-walls the granular contents of a cell are enveloped 
or blended in their own particular tissue. 

After giving much attention to the subject, using the 
highest powers of the mstrument, and many different kinds 
of illumination, I have arrived at the conviction that nuclei, 
when seen in cells, either alone or with vesicular investment, 
are exterior to^ — ^have a separate existence from the other 
granular contents of the cell. Now, I am quite satisfied that 
the plasm which forms the cell-walls consists of several 
layers ; if, as I conjecture, these layers are continuous, i, e., 
extending without interruption from one cell to the next, I 
can easily conceive the facility with which a cell formed 
external to the surface of the enclosed granular matter could 
extend itself between any of these layers, and thus force its 
way into a distinct existence, increasing the bulk of the 
structure of which it formed a part. I am confirmed in this 
view frt>m observing the extremely elastic nature of the cell- 
wall plasm. The apex, even of the youngest root, requires 
considerable pressure before it can be so broken up as to 
admit of being made into a preparation capable of being 
studied with a high object-glass. 

A transverse section of a root will sometimes show the 
dark masses of young cells, when in vigorous growth, forcing 
their way through the angular spaces formed at the points of 
contact of the divided ceUs; frequently they will be seen 
pushing their way on one side of the interior of those ceUs. 
I hold, then, these nuclei to be a very close aggregation of 
formative matter, by some law combined in the globular form, 
and sustained in that form by means of the viscous material 
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in which all such matter is suspended; that by another 
law, a highly elastic vesicle is secreted external to a nucleus ; 
in its progressive expansion it forces its way, utterly indepen- 
dent of the other contents of the cell, into a layer of the 
plasm of which the cell-wall is constructed, until it has itself 
obtained the dimensions and general character of the cells 
of that particular portion of the vegetable structure to which 
it belongs ; that then the nucleus within it expands by the 
general separation of those particles of matter of which it is 
composed, until it has filled the space formed by the new cell 
which had been its matrix. The cell, now matured and 
occupied by the contents thus derived firom the nucleus, 
absorbs some of them, and then, either by entire fresh secre- 
tion, or partly by that agency in combination with some por- 
tion of its original contents, a fresh nucleus is produced, to 
run the same course. 

That the epidermic plasm of these vegetable structures can 
secrete formative matter on its external surface, I have no 
doubt whatever, for I have again and again watched the pro- 
cess. I see no reason to doubt but that the plasm of the 
cell-walls has the same power with regard to its internal 
surfaces. On this power of external and internal secretion of 
tissues, which involve every portion of the organisms to which 
they belong, I think a sound theory is to be founded as to 
the whole process of vegetable cell-growth. 

Those who pursue this investigation will for ever find 
instances in which matured cells would seem to be isolated. 
I am satisfied that, in reality, this is never the case. They 
may be accidentally torn apart, or floating out from each other 
on or in the plasm in which they are produced, from its 
exceeding transparency they may appear to be separated, but 
when in situ with regard to the structure to which they 
belong, they are ever in connection either with the walls of 
neighbouring cells or with those wonderfrd layers of elastic 
membrane whose evolutions and convolutions form a pro- 
tecting, secreting, absorbing, and assimilating sur&ce, 
extending to every portion of the system of vegetable 
structure. 

I have now grown wheat plants rooted in spring water, 
distilled water, in a solution of alum, in spring water coloured 
with carmine, vermilion, and indigo. I have treated the 
water in which they were growing with various fertilising 
matters. I have grown them in tlmi layers of soil suspended 
over water, mixing with that soil various ingredients, and pig- 
ments, and bronze powder. I have now plants, vrith a foliage 
of fourteen inches, growing in a strong solution of prossic acid 



Osborne^ an the Wheat Plant. 117 

and cyanide of potassium. It would be too great a trespass 
upon your patience to give all the various results of these 
experiments. The genmd conclusion at which I have arriyed 
is, that, though what I call the epidermic plasm does absorb 
moisture from the soil, in fact requires moisture to preserve 
its elasticity, combining in the formative matter it secretes 
some of the matters presented to it, in whatever medium it 
may grow, still the great sources of plant health and strength 
are obtained by means of the capsules or spongioles, the 
termini of every root and rootlet, and also by the absorbent 
cells ever found at the extremities of the numberless suckers; 
for it is at these points that I find the cell-structure ever 
greedily taking in whatever of foreign matter I have succeeded 
in introducing into the media in which I have grown the 
plants. The action of anything placed in the medium in 
which plants grow, which is injurious to them, is at once 
shown by its action upon their roots and lateral processes, the 
capsules losing many of the characteristics of healthy action. 
It is a curious feature in these experiments that, although 
deep roots give a great deal of green leaf to the plant, yet 
when pernicious sul]^tances or fluids stint the roots by injury 
to the spongioles, for a time there is nevertheless an active 
leaf-growth. I am also strongly impressed with the belief, 
that the hairs with which the surface of the leaves of cereals 
are so regularly studded, receive from the atmosphere and 
introduce into the leaf-structure those atmospheric elements 
so necessary to its growth. I have never yet traced any 
circulation in any part of the plants on which I have experi- 
mented, but I have seen active molecules at the base of some 
of these hairs, and in one instance crystals of the character 
of oxalate of lime. 

When the spongioles are poisoned or mechanicaUy injured, 
the internal cells of the root are imperfectly developed, they 
appear as mere quadrangular masses of granular matter 
floated or imbedded in hyaline plasm, with few aggregations 
of the matter, and very few nuclei, these being irregularly 
formed. Distilled water is an easy means of proving this fact, 
a rather strong solution of alum, also soil mixed with the 
bronze powder, which latter binds the soil into a hard mass. 
There can be no doubt but that the plant requires not only 
certain chemical constituents to secure its health, but that 
these must be offered to it, when growing in a medium, 
allowing the utmost freedom to the capsules of the roots, 
rootlets, and to the suckers. I am satisfied a highly pul- 
verized poor soil would grow better plants than a close, hard, 
tenacious soil, however fertilised. 
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I will now briefly remark upon those beautiful structures 
known as scalariform^ spiral^ annular, and dotted fibre. In 
the leaf of the wheat I find the true spiral, — the annular, the 
scalarifonn; in the roots I find only the latter, with an 
accompaniment of dotted tissue. At the very earliest stage 
at which, by dissection, a view can be obtained of leaf and 
root formation, the fibres proper to each are discovered, the 
spiral completely formed, the scalariform in active formation; 
the former turning upwards to the leaves, the latter separating 
into bundles and going downwards to the roots. 

The formation of the scalariform fibre can be with ease 
traced* A large number of pitted oval cells, of considerable 
size, flow down as so many streams fix>m the centre of the 
base of growth. Some are seen with their end walls 
already absorbed, and their centre diameter contracting. 
A section of them made at this stage, shows that the pits in 
their walls extend in lines around their whole internal struc- 
ture ; these now uiiite, so as to form furrows or folds. By 
looking into a tangental section of one of these cells, you may 
see in the interior an appearance as if the whole had been 
built up after the manner of a wall, for the divisions between 
each pit or depression are not quite obliterated. A small 
piece of such a cell, detached and flattened, has all the 
character of a fine hyaline network. Seine anxious to dis- 
cover in what form one of tlieoe scalar^rm fibres became 
developed at its extreme point, I have made several prepa- 
rations of the vascular bundle, with the outer cell texture 
removed. By this means I have found that each of these 
processes push on in their growth exactly on the principle by 
which it commenced; they become periodically more con- 
tracted, and end in long, narrow, complete cells, with toothed 
edges, more similar to those of the fibres seen in the crys- 
talline lens of the eye of a fiah, than to anything else with 
which I can compare them. 

I have one preparation, in which I have a beautiful specimen 
of this scalariform fibre, in close contact with true ribbon-like 
fibre disentangling itself, and perfect rings of the annular; 
this is from the plumule. None of these vascular tubes can 
1 succeed in colouring. I have no doubt but they are for- 
mations developed from elastic plasm, and by some law, 
assuming, accoi^ing to their situation in the plant, their own 
peculiar character. It is easy to conceive that the folds of 
the scalariform could become annular; that the annular 
might be modified to become spiral; but I can form no 
conception as to the process, by which from an apparently 
homogeneous substance, the separation of two differing sys- 
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terns of vascular tubes is so produced, as to send the one 
more simple system to the roots, another, with all the 
varieties of structure, to the leaves. 

With regard to the leaf, I believe the chief office of the 
spiral fibre is to support and give general strength. It will 
be seen here to anastomose, small branches passing firom one 
main vessel of this fibre through the cellular substance, to 
unite with another similar vessel. I have never detected 
this, as existing in the case of the scalariform vessels of the 
roots. These I believe to be also formed for the direct pnr* 
pose of strengthening the structure with which they are 
incorporated. They become a species of elastic skeleton to 
an organized body, where every purpose requires that it 
should at the same time be supple and yet strong. The only 
anastomosis to be seen in these vascular fibres of the roots, is 
where one of them gives off a bundle to a lateral root. 
Although I have succeeded, by the use of the air-pump, in 
forcing a little coloured fluid between these fibres and the 
ceU-texture which invests them, I can introduce nothing into 
their own substance. 

When I look at what a wheat root has to do ; how it has 
to force its way and introduce its lateral branches through all 
manner of crevices, and amongst all kinds of material iu the 
soil, I am struck with wonder at the beauty of the con- 
trivances by which the spongules or capsules, constructed of 
highly elastic material, can float their onward way; con- 
solidating as they grow, and having within them the growing 
organism of a scsdOTolding sufficiently strong to bear up, in 
its deposited order, all the necessary structure; and yet 
sufficiently pliable, to follow that structure in any course it 
may be compelled to take, however tortuous. 

By growing the wheat plant over spring water, and then 
submitting the leaves to a continued boilmg in nitric acid, 
very beautiful preparations of the pitted tubes and the rings 
of the annular fibre are obtained. If there are casts in silica 
of the original vessels the silice must be taken up from the 
water. 

I will only now add, that I will with pleasure give any 
further explanation upon any point on which I have now 
touched, and any information as to the manner in which I 
have made my experiments. I believe a dose study of the 
growth of plants, by means of the perfect instruments we now 
possess, if pursued, not by mere amateurs like myself, but by 
men of real scientific knowledge, would lead to most useful 
results. Science has done a good deal in teaching us how best 
to enrich our soils. Histology may yet throw valuable light on 
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the processes^ by which the plant takes up for itself the food 
we offer it. A close study of the mechanism employed by 
nature^ will show to us in what form^ and under what con- 
ditions, fertilizing matters can be best applied, so as to secure 
their most perfect assimilation. 

Allow me also to say that, in my opinion, no student of 
animal physiology can pursue this course of research without 
being struck at every step with the very strong analogy 
existing between the development of vegetable and aninial 
structure. I will not trust myself to enter into this subject 
fiirther than to declare, that every day's work on vegetable 
structure has given to me a new interest in every page I read 
which relates to the structure of animal. I cannot but think 
we are approaching a time when the microscope, in the hands 
of men of science, will prove in these two fields of God's 
wonder working, the existence of a strictly analogous 
principle, developing and sustaining animal and vegetable 
life, with only that much of difference in the processes which 
the obvious purposes of the two existences would lead one to 
expect. 

Since I have put to paper what I have now read to you, I 
have made a few preparations which 1 think it may be in- 
teresting to describe before I show them. I have stated my 
belief, that the roots of the wheat take in nourishment for 
the plant from the medium in which they grow, by means of 
their capsules, and those on their rootlets. I should have 
perhaps better expressed what I mean if I had said at these 
points of their structure. Wishing to make some experi- 
ments on the action of poisons, I grew a small crop in a strong 
solution of prussic acid with cyanuret of potash added to it, 
I found this gave a very vigorous growth to roots and leaves. 
Just as the root had acquired about four inches of length I 
applied my colouring matter to the fluid in which they grew ; 
I wished to see whether this would be taken up anywhere but 
at the above points. I will show you that it was not, that the 
parenchyma or outer cell-texture is colourless, that the 
capsule-cells are strongly painted ; that as they have pushed 
on nothing has been left in the matured cells coloured but 
very small nuclei, excepting only along the whole course of 
the vascular bundle ; here what I call the pith-tubes will be 
seen to have imbibed the pigment, and it can be traced 
along their whole course, i.e., along the whole course of the 
growth made since the solution was coloured. 

There is another curious and, to me, most interesting result 
from this experiment. I have said, I believed the nuclei to 
be aggregations of the formative matter in plasm, I have also 
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said that this plasm, though clearly elastic, at times gives the 
appearance, when broken up, of broken glass. Under the 
twelfth power, nuclei which I have managed to break within 
their ceUs, present the appearance of minute glass beads of 
coloured glass which have been crushed. It is true the 
nuclei grown in this solution differ from any I have before 
seen, in their extreme minuteness, the utter inyisibility of the 
granules within them ; still, there they are with their nucleoli 
in situ. The pigment has made them tell a tale which I 
scarcely think any other means would have extracted from 
them* 

Note. 

Since the above paper was read, at a meeting of the Micros- 
copical Society, I have made some further investigation into 
the origin and growth of those vessels of which I have spoken, 
as pitted, scalariform, aimular, and spiral. The earliest stage 
at which I can trace this vascular form, is in the shape of cell- 
wall, with very minute pits or depressions arranged in an 
order with regard to each other, either linear or spiral, the 
cells themselves bein£^ generally ovate. As soon as their 
termini become absorbedf and they thus become portions of a 
continuous tube, the pits are seen to enlarge and assume a 
long oval character ; these pits are based with a very thin 
membrane, and in this a small dark spot is perceived, the 
commencement, as I believe, of actual perforation. At the 
next stage the entire basement membrane has become 
absorbed, and the perforation of the cell-wall is now complete 
in a series of oval apertures. In some instances these are so 
directly in line that, as they elongate and break into each 
other, the tube-wall is cut into straight lines, consisting of 
that part of its texture which existed between the original 
rows of pits ; and thus those bars are produced which charac- 
terise the ladder-like tube seen in the root of the wheat, and 
in other portions of many plants. 

For a considerable time I was perplexed by observing cer- 
tain dots or circular spaces, whose close conjunction at the 
ends of the bars, formed as it were, the sides of the ladder of 
which the bars were the steps ; I at length solved the mystery ; 
I find these vessels, at that stage of their growth when they 
assume the scalariform appearance, are pentagonal, the dots 
being nothing more than the action of the light at the angles, 
the divided cell-wall being also at the said angles rather 
thicker than at any other portion. I have made preparations 
clearly proving this to be the case in transverse sections of 
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these tubes. By tearing out the bars they come away iu a 
ribbon of fibre^ spiral^ but yet such a spiral as would result 
from the twisting wire tightly round the surface of a 
pentagonal block of metal^ and then unwinding it so as to 
partially release it from the form into which it had been thus 
forced. 

The annular vessels— those in which distinct rings axe 
seen — ^are formed upon a similar principle, but in this case 
the cell- wall is first pitted and afterwards perforated in true 
lines, and thus it becomes eventually cut up into ring upon 
ring ; these are with ease separated, and are seen to be also 
pentagonal. Thus, from a mere dotted or pitted texture on 
the walls of the true cells, is produced ; first the scalariform 
character, and this, according as the dmection of the pits may 
be, assumes, when they run into each other, the spiral or 
angular form. 

If one of these tubes is split up, or cut vertically, at that 
stage when the perforations are complete, the edges of the 
divided structure present a series of squared projections, with 
clear spaces between them. 

With regard to the spiral fibre found at the very earliest 
stage of vegetable growth in the plumule, I cannot trace its 
formation ; it seems to come to maturity simultaneously with 
the earliest growth of the vegetable substance in which it is 
seen, not being subjected to the same pressure as that I have 
described above, which grows more gradually, and is bound 
up in a mass of other cdl-structure which has grown in ad- 
vance of it ; it does not assimie the pentagonal form. I can 
form no theory as to its production ; I cannot find it in the 
seed, but I find it complete at the earliest stage in which I 
can dissect any of the substance protruded. 

I cannot discover any exterior wall or membrane enveloping 
these formations ; I believe them to hold their position by 
being built in by the surrotmding cell-texture of the plant ; 
in the roots of plants they are themselves an external pro- 
tection to the sap-tubes I ever find in the bundle formed by 
them. I have made several preparations of vascular tissue 
of the most eccentric form, such as I cannot resolve into 
either annular or spiral, I am inclined to believe that these 
are often the result of the pressure of the covering glass. I 
have never yet been able to trace any visible contents in any 
of these vessels. 



DoBSON^ on Laap, or Lerp, 123 

(hi Laap^ or Lebp^ the Cup-like Coverings ofPsYhhiuMfound 
on the Leaves of certain Eucalypti. By Thomab Dobson, 
Esq., B.A., of the High School, Hobart Town. Commu- 
nicated by Geo&ge Busk, Esq. 

(Eead April 30th, 1856.) 

The white saccharine substance called '^erp,^^ by the 
Aborigines, in the north-western parts of Australia Felix, 
and which has attracted the attention of chemists, under 
the impression that it is a new species of manna, originates 
with an insect of the tribe of PsyllidcB, and order Hemiptera. 

According to Latreille (' Diet. Classique d* Hist. Nat.^ art. 
Psylla) only six species of this genus are known, and these 
are all proper to Europe. 

The three species described in this paper are, in all proba- 
bility, new to entomologists. 

The larvae of several insects avail themselves of their 
peculiar secretions to form a rude tent-like protection from 
their enemies and the weather. Those of the Crioceres are 
concealed under an irregular mass, having the appearance of 
macerated leaves. The Cassidce, CoccidtBy and Psyllidte are 
hidden under a cloak of white cottony filaments flowing 
from the articulations of the body. The Psylla Eucalypti 
enjoys a more profuse supply of glutinous pabulum than its 
European congeners, and is thus enabled to construct a more 
artificial and effective dwelling. It is, perhaps, owing to the 
remarkable dryness and mildness of the winter just past that 
these insects have been obtainable in their various phases 
of transformation at aU times during the last four months. 
The white conical tents of the larvae and pupae may be 
readily detected on the leaves of the lower branches of the 
stunted gum-bushes in the Government domain here; the 
groups of minute ova are not so obvious, and the perfect 
insect is seldom seen abroad. It is more often met with in 
a quiescent state, after it has cast off its pupa skin, and 
whUe its^ wings are yet moist and shrivelled up. Its exist- 
ence in the perfect state is either very ephemeral, or it 
escapes observation by its incessant restlessness, and the 
peculiar faculty of leaping, to which it owes its generic 
name. 

To the unaided eye the eggs appear like small yellow 
granules scattered in groups on either side of the leaf, and 
unprotected by covering. (PL II, fig. 1.) 

Under the microscope they are seen to consist of a 
translucent pyriform membrane inseiied into the leaf by a 
pedicle, and containing an amber-coloured fluid of somewhat 
darker hue near the neck or fixed extremity. Just before 
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the exclusion of the larva^ the egg bursts longitudinally firom 
its free extremity. The body of the larva is nearly trans- 
parent^ except the eyes and dorsal vessel^ and resembles in 
form that of the subsequent pupa. An early stage of the 
pupa's growth is shown in fig. 2. AtUckuni/orm^lindrical 
thread of a transparent viscous fluid issues from the anal 
aperture^ and terminates in a considerable globule. 

Finer filaments proceed from between the rings of the 
abdomen^ near the extremity of which are two principal 
excretory glands. At ahnost every articulation of the body 
and limbs the microscope reveals minute globules of this 
white fluid. 

Four lateral tubular cases contain the rudimentary elytra 
and wings. 

Fig. 2 also exhibits the first framework of the conical roof. 
Portions of the strong central thread have been turned up 
the back by the bifurcated tail, one extremity of each por- 
tion rests on the leaf, the others meet together and form a 
rough apex to the framework over the back of the insect. By 
turning round its body the finer filaments are passed from 
rafter to rafter in the inside, until they form an open basket- 
like covering, and combine into one thin glutinous cup-like 
sheet. The subsequently secreted fluid oozes out in drops at 
the base, and hardens and elevates the original roof on 
the wall formed by these accretions. This occasions the 
appearance of superposition, and the lateral displacement 
of the apex observed in most of the specimens of old lerp. 
(Fig. 5.) 

When the pupa is about to undergo its flnal transformation, 
it escapes from its skin through a Assure down the back, eats 
its way out of the cone through a round hole, and leaves the 
skin within. 

But when the base is not too firmly attached to the leaf, 
the pupa creeps out from beneath, and throws oflf its skin on 
the leaf. The perfect insect is represented in fig. 4. The 
antennae are filiform, and have ten articulations. The two 
first are much shorter and thicker than the others, and the 
last is terminated by two hairs. Two elongated parallel tubes 
compose the " sucker,'' as it is improperly called, with which 
the insect pierces the leaf, and procures its juices. The eyes 
are prominent, globular, and compound. Immediately behind 
each eye is an ocellus. In many individuals a third ocellus 
appears in the central furrow which divides the head longi- 
tudinally, and therein they agree with the general character 
of the genus according to Latreille, Milne Edwards, &c. ; but 
in others, as in fig. 4, this central ocellus is replaced by two 
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ocelli separated by the fiirrow. This duality of organ accords 
well with analogy^ and disposes me to believe that what has 
been hitherto considered a third central ocellus is really a 
combination of two minute ocelli^ whose proximity and 
oblique position render them incapable of separation by our 
microscopes. 

The wings are much longer than the body, and nearly 
colourless. The elytra are longer than the wings, almost of 
the same consistence, and deflexed. The abdomen is of a 
rich emerald green, and is terminated by two pointed project- 
ing pieces, which play an important part in depositing the 
eggs and constructing the roof. The feet are furnished with 
two hooks, and a small membranous bladder. These vesicular 
appendages, as well as the antennae, are continually in motion. 
The insect seems to prefer locomotion by running and leaping 
to that by flight. The male is somewhat smdler than the 
female, but presents no prominent difference in other respects. 
The description given by Dr. Anderson in the ' Edinburgh 
New Philosophical Journal^ for July, 1849, of the form and 
structure of the small white cones, is sufficiently minute and 
accurate. The tuft of hairs seen on most specimens consists 
of portions of the thick central thread which have failed to 
retain their hold on the surface of the leaf. If Dr. Anderson 
is correct in stating that the saccharine taste of lerp is con- 
fined entirely to these external hairs, there must exist a 
remarkable difference between the usual excrementitious 
matter of which these hairs are composed, and that secreted 
and expelled firom between the abdominal rings, &c. In 
insects which subsist on vegetable juices, the salivary vessels 
are developed in an extraordinary degree; and whether the 
fine silky filaments exude from, the salivary glands, as in the 
caterpillar, or are elaborated by a special secretory apparatus, 
it is quite conceivable that their nature may be very different 
from that of the excrementitious matter which has been sub- 
jected to the action of the various organs composing the 
intestinal canal. The ants are extremely fond of lerp ; and 
the beautifully marked spider whose dwelling is a gum-leaf 
folded and laced together by white threads, has generally one 
or two tenanted cones and a large ball of fluid lerp within its 
abode. 

I have recently met with another species of Psylla located 
on the red-curled leaves at the extremities of fresh young 
shoots, and protected by a different kind of lerp. The edges 
of the leaf are turned over so as nearly to meet ; and within 
each of the two grooves thus formed is a series of white 
opaque shells of an elongated oval shax>e. (Fig. 8.) 
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They are of a waxy consistenee^ and tasteless. The lower 
part is a thin film adhering to the surface of the leaf; the 
upper is much thicker^ and covers the insect enclosed as in 
a bivalve shell. Overlapping each other like the scales of a 
fish^ the upper valves form two rows down the sides of the 
leaf. The perfect insect (fig. 7, nat. size) is about one 
half larger than the cone-forming Psylla, the head and pro- 
thorax are of a bright yellow^ the remaining segments of 
the thorax are dark brown, the abdomen a yellow green^ 
and the elytra yellow, with two elongated dark brown spots at 
each tip. 

When my attention was first directed to this subject, more 
than four months ago, I found, besides the common white 
lerp and its occupant, a larger and differently coloured lerp, 
with its peculiar Psylla, surpassing in beauty and structural 
development the species already described. The eggs of this 
third species are of a deep black-red colour, sometimes dis- 
posed in groups, sometimes isolated, and occasionally on the 
same leaf as those of the first kind. The colour of the larva 
is a reddish brown. The first shell-like coverings are little 
transparent, and in many parts quite opaque and dark brown. 
Its form is remarkably like to that of one valve of a cockle- 
shell. (Fig. 5.) The apex or hinge is always well attached 
to the leaf. As the insect grows, the digestive or secretory 
functions seem to be more perfectly performed, and the 
material of the covering become of a rich canary-yellow colour, 
and very translucent. The shell of yellow lerp varies in 
diameter from one third to one half of an inch. 

The strong threads all rise &om near the point of attach- 
ment, which is at the cleft of the heart-shaped base, and 
arching over meet the leaf. 

Around this fixed point the leaf is always more or less 
dried up and discoloured. A thick tuft of curling hairs rises 
from the neighbourhood of the apex. The finer striae, which 
are disposed parallel to the surface of the leaf, and line the 
roof, are quite distinct and separate from each other. Around 
the base is a broad fiat band of an open reticulated texture. 
A white filmy carpet, composed of extremely fine threads 
crossing in all directions, completes the interior of this 
beautiful structure. The pupa and perfect insect are twice as 
large as those which fabricate the white lerp. 

The head and thorax are more highly coloured, and the 
abdomen of a warmer green. (Kg. 6.) 

The elytra and wings are diaphanous, but the wing-cases 
of the pupa, and the elegant symmetrical nervures of the 
elytra of the perfect insect, are of a bright scarlet colour. 
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[Under each of these limpet-like coverings there is iisually 
found one or two little drops of a thickish^ nearly transparent, 
and sweet fluid, like honey, deposited there no doubt by the 
insect after enclosing itself, to become a resource probably in 
case of protracted imprisonment from any unfayorable state 
of the season as to temperature, humidity, &c. The insect 
would appear to be very susceptible to changes of tempera- 
ture, and perhaps to atmospheric influences generally ; for 1 
have observed that, when a twig having leaves, with the 
white cones plentiftdly scattered over them, is brought in and 
kept for a few hours in a warm apartment, the perfect insects 
disengage themselves and are seen to flit about in numbers. 

~. M.] 



The foregoing Paper, which was originally read before the 
Royal Society of Van Diemen^s Land on the 11th of Septem- 
ber, 1850, and published in the ^Papers and Proceedings' of 
that body. Vol. i, part iii, p. 235, was brought before the 
Microscopical Society by Mr. Dobson on the SQth of April, 
1856, and he at the same time exhibited nimierous and well- 
preserved specimens of the yellow variety of Lerp, a form 
which appears hitherto to have been undescribed. The 
variety examined and described by Dr. Anderson (^Edinb. 
New Philosophical Journal,' J^ly^ 1849) was of the white 
kind, and, as it would now appear, the product of a distinct 
species of PsyUa. To Mr. Dobson, therefore, is due the credit 
of describing three distinct species of Psylla and two addi- 
tional forms of lerp, and of ascertaining, beyond doubt, the 
correctness of Mr. Newport's surmise that the substance 
itself is produced by the insect, and is not a mere exudation 
of the plant. Mr. Newport, however, seems to have been 
ignorant of the true position of the insect by which this pro- 
duction is afforded. 

The comparative novelty of the subject, and the importance 
of Mr. Dobson's communication, which appears hitherto to 
have wholly escaped the notice of entomiologists in this 
country, appear to afford sufficient reason for the republica- 
tion of his Paper in the ^Transactions of the Microscopical 
Society.' The figures, with the exception of figs. 8 and 9, 
are taken from those given in the original paper. The two 
additional figures were prepared from specimens of yellow 
lerp, kindly afforded to Mr. Busk by Mr. Dobson for ex- 
amination. 
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In this examination the points to which attention was 
more particularly directed were — 

1. The structure of the yellow conical crusts. 

2. The chemical reactions of the substance of which they 

are composed. 

1. The general appearance of the crust is that of a 
more or less conical dome, the apex of which is usually 
excentric. The surface is covered with long, shaggy, hair-like 
fibres, and the whole is of a canary-yellow colour and 
brilliant appearance, like that of spun glass or sugar. The 
cup is very loosely attached to the inferior surface of the 
leaves of a species of Eucalyptus y and the substance is very 
brittle. A portion placed on the tongue aflfords a sweetish 
tajste. 

The texture of the crust, examined under a low power, very 
closely resembles that of the sugar-baskets made by confec- 
tioners, and the mode in which it is constructed would appear 
to admit of explanation upon the supposition that the larva 
throws out loop over loop of a glutinous material much in 
the way that an artist in glass constructs his fragile toys 
(fig. 8) . The insect, however, follows a definite plan in its 
operations ; for the edge of the limpet-shaped crust is pretty 
regularly dentated, the dentations being all very nearly of a 
length. Prom the point of each dentation two divergent 
branches arise, which meeting with those springing from 
the adjoining dentations, a second dentation opposite the 
intervfld between those of the former row. In this way 
more or less regular reticulations are formed, across 
which slender threads of the same substance are drawn 
in the most irregular manner. This structure is also 
shown in fig. 8. The older or more central part of the dome 
is thickened by subsequent deposition, and the interstices in 
this way become nearly filled up. The outer surface of the 
cone is beset with numerous long, curved, hair-like processes 
of a very curious conformation, and one not very easily 
accounted for. Each hair, which in length may equal the 
semidiameter of the cone, arises abruptly from one of the 
thicker trabeculse, and is of pretty uniform diameter through- 
out. Its surface, however, difiers very remarkably in different 
parts. Towards the point (fig. 9 a) it presents a moniliform 
appearance, and is otherwise smooth and polished ; and in 
this part it is usually somewhat compressed. This condition 
exists for about one sixth of the length of the hair. In the 
remaining portion the surface is marked by fine longitudinal 
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crenate ridges (fig. 9 6)^ which present a beautiful appearance 
under the microscope. The hair is apparently solid and 
homogeneous throughout^ and certainly not tubular as stated 
by Dr. Anderson. 

2. With respect to the chemical composition of the crusty 
it would appear^ firom the action of reagents^ to present all the 
properties of pure starch. It is turned blue by iodine^ is 
unacted upon by cold water^ and with difficulty dissolved in 
boiling water^ and then not wholly^ a sort of membranous 
residue being left as in starch grains. Alcohol and ether in 
the cold have no eflfect upon it. The sweetish taste percep- 
tible when a portion of lerp is placed upon the tongue may 
probably be due to the rapid conversion of the amyloid sub- 
stance into sugar^ under the influence of the saliva. 

In the Paper by Dr. Anderson, above referred to, a more 
complex composition is assigned to this substance. But it is 
not improbable that the samples of lerp operated on by that 
chemist might have undergone some change, and thus have 
contained more highly oxicUzed compounds than appear to exist 
in the unaltered crusts. One thing is perfectly certain, that 
the entire substance is coloured blue throughout, and homoge- 
neously, by a watery solution of iodine, and that in cold water 
no change whatever is effected in it. Dr. Anderson's state- 
ment, moreover, that starch grains, in the usual sense of that 
term, are contained in lerp, does not accord with our obser- 
vations either upon the white or yellow kinds. The substance, 
in short, appears to be constituted of a homogeneous amyloid 
substance which, from its morphological characters, would 
seem to be spun out of the body of the larva in a semifluid or 
glutinous condition, and afterwards to harden into the trans- 
parent vitreous substance of which the crusts are composed. 

Dr. Anderson states that the lerp (white) examined by him 
consisted of — 



Water . 
Sugar (grape) 
Gum . 
Starch . 
Inulin . 
Cellulose 



1601 
49-06 
677 
4-29 
13-80 
12-04 

100 00 



The fact that many species of Psylla and other homopterous 
insects afford starchy and sugarv secretions is notorious, 
though no very precise chemical examination of most of 
these substances appears hitherto to have been made. A 
familiar instance of the kind is presented in the Honey-dew 
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of the Aphis, a genus very closely allied to Psylla. The 
larva of PsyUa Betula, according to Mr. Curtis, and of other 
species of the same genus, is covered with a white cottony 
secretion, and their excrement (as it is termed) is said to form 
threads or masses of a gummy sucreous nature. But an obser- 
vation most to the point as regards the present subject occurs 
in the ' M^moires pour I'histoire des Insectes ' of the illus- 
trious Reaumur (tom. iii, p. 357, pi. 29). In his description 
of Psylla Bvjciy he says, "II parait porter au derriere un 
morceau de vermicelli, dont la figure a 6t6 mal moul6e, car 
la couleur oomme la figure de cette mati^re ressemble assez 
a celle de la pftte fil^e appellee vermicelli,^' He notices further 
that '' il sort de Panus," and that it dissolves on the tongue, 
having a taste "un peu sucr^ et qui est agr^able; c'est un 
espece de manne qui n'a pas les desagremens de la manne 
ordinaire/' He observes also, that there would be no diffi- 
culty, in many places, in collecting this sort of sugar in con- 
siderable quantity.* 

In conclusion, it may be remarked, that the " Lerp" would 
appear to be a substance well calculated to form a substitute 
for sugar or malt in distillation. It would seem to occur in 
sufficient quantity to render it worth collecting for such a 
purpose. 

* A.ppended to tills account of F, Buxi is a figure of tlie larra, in the 
act of manufacturing the vermicelli^ which so closely resembles the centra) 
larra in fig. 2 that the latter might almost bo deemed a copy of it. 
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MICROSCOPICAL SOCIETY. 



February Wth, 1857. 
Oeorob Shadbolt^ Esq.^ President^ in the Chair. 

This being the annual general meeting of the Society^ the 
following Beporta of the Council and Auditors were read : 

''The Council in accordance with their usual custom have 
to make the following report on the progress and present 
state of the Society. 

''The number of members reported at the last anniversary 
was 241, including two associates and two honorary mem- 
bers; since that time 30 ordinaiy members have been 
elected, making a total of 271. This number must, how- 
ever, be reduced by three deceased and one resigned, leaving 
a final total of 267. The Council have, therefore, to con- 
gratulate the Sociely on the steady increase of the number 
of its members. Tne library has been increased by various 
donations ; but with regard to the collection of objects, the 
Council have to express their regret that but one addition is 
recorded to have been made to that important department 
of the Society's property, and trust that on the next occasion 
they shall be enabled by the liberality of the members to 
present a more favorable report. 

" The Auditors' Report, which follows, gives the state of the 
finances, which the Coimcil are happy to state appear to be 
in a prosperous state, the balance in the treasurer's hands 
being £51 16^. 9d., an increase of about ^1 on the last 
year's balance. 

" The ' Journal ' has been distributed gratuitously as usual, 
and arrangements have been lately made by which it is 
expected the members will be enabled to receive it as it 
may be published in a more satisfioctory manner than here- 
tofore." 

VOL. V. / 
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The President then delivered the following address. . 

The President's Address /or the year 1857. 
By George Shadbolt. 

Ever since the formation of the Microscopical Society^ it 
has been the undeviating custom for the president at each 
recurring anniversary^ to present to the members a species 
of intellectual balance sheets or rather profit and loss 
account of the acquisitions to microscopical science during 
the past year. 

It is not without some considerable diffidence that I enter 
upon this duty^ especially retaining^ as I do^ a vivid remem- 
brance of the masterly and comprehensive productions of 
my immediate predecessor in this chair^ Dr. Carpenter — a 
gentleman pre-eminently qualified for such a task ; but as 
the performance of it by the individual who has the honotir 
to filll the presidential office for the time being is impera- 
tive^ I shaU proceed to do so to the best of my ability^ 
without further hesitation, trusting to your indulgence for 
any shortcomings of which I may be guilty. 

Since our last anniversary we have held as usual eight 
ordinary meetings, at which have been read eleven original 
papers, one repetition of a paper which had previously 
appeared in a colonial publication devoted to science, and 
Udo res^T^A from sub-committees appointed by the Coimdl 
to make special recommendations upon points connected 
with subjects upon which uniformity of system seems to be 
desirable. I cannot therefore consider that the session has 
been by any means a barren one, in quantity at least ; neither 
wiU a close investigation of the quality of the matter afforded 
for our mental repast prove less satisfactory. 

At all of the meetings, very animated and instructive dis- 
cussions upon the subjects of the various papers have also 
taken place, and it is much to be regretted that the income 
of the society is not sufficient to permit of measures being 
adopted for securing a permanent record of much valuable 
information that is thus drawn forth. 

It is true that at two of the meetings we were unsupplied 
with any paper, in consequence of illness in one case, and 
professional engagements in another, interfering to prevent 
the preparation of matter provisionally promised; but 
even under these adverse circumstances discussions 
upon sulqects interesting to the followers of microscopical 
science spontaneously arose. It is manifestly impossible 
for the Council as a body to undertake the mawufactuire of 
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papei:?, as even if practicable^ the quality of such produc- 
tions under pressure would in all probability be of a very 
inferior character — it is to the members alone that we can 
look for such papers as are of general interest; the raw 
material, if 1 may so term it, in the shape of observations, 
exists in abundance, and requires simply recording upon 
paper to render it available as a source of much profit to all 
concerned. 

I cannot refrain &om remarking, that in transmitting an 
article to the ' Journal ' alone, one source of fruitfiilness is 
entirely disregarded ; the mere reading of such in our society 
appears to communicate an impulse to the auditors to go 
and do likewise, which is further strengthened by discussion. 
But in order to obviate any inconvenience from the absence 
of communications at any of our future meetings, it has been 
decided by the Council, that at each one a special sitbfect of 
discussion shall be announced fnom the chair, to be entered 
into at the following assemblage ; and thus it is hoped that 
those interested in the subjects selected, will have some 
inducement not only to attend and bear a part in such con- 
sideration, but also to collect such facts that fall in their 
way, or may be able to educe, as are in any way connected 
with it. 

Any papers that may be received will take precedence of 
the subject proposed ; but should there be no papers the dis- 
cussion win then be the special occupation of the evening. 

It is hoped that by this measure, not only wiU an awk- 
ward hiatus be a%'oided, but that the various suggestions 
thrown out will tend of themselves to give rise to the pro- 
duction of more formal communications. 

Of the eleven original papers read at the various meetings 
the classification is as follows, viz. : 

On Animal Physiology ...... 2 

On Botany and Vegetable Physiology . . .6 
On Manipulation and Microscopic Adjuncts . . 3 

11 

The two reports belong also to the latter class, and the 
paper alluded to as a repetition may be classed with the first 
named, making in all a total of 14. 

I may also mention that in one of the papers classed 
amongst the botanical, certain speculations relative to geo- 
logical science are included. 

Of these relating to Animal Physiology, the first in order 
was from the pen of Mr. Bowerbank^ *'On the structure 
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and vitality of the Spongiadse^^' consisting of the substance 
of some observations presented at the last meeting of the 
British Association^ at Cheltenham^ together with a consi- 
derable amount of new matter since ascertained. In this 
paper the author endeavoured to show that sponge? consist 
principally of sarcode, strengthened sometimes by a species 
of siliceous or calcareous skeleton^ having remarkable repa-* 
rative and digestive powers — and consequently a most tena- 
cious vitality. 

As an instance of the singular powers of reparation^ he 
mentioned that having sometimes cut a living sponge into 
three segments and reversed the position of the centre piece, 
after the lapse of a moderate interval a complete junction 
of the parts became effected, so as to render the previous 
separation indistinguishable. 

This paper was not permitted by the author to appear in 
the Transactions of the Society, being still in an incomplete 
state, further investigations upon the subject being also in 
progress. 

The paper by our respected secretary, Mr. Quekett, '^ On 
the white substance surrounding the Coccus infesting the 
Vine,** contained, as might have been expected, many inte- 
resting observations, especially as regards the wax-producing 
organs of insects ; but as our knowledge in this direction is 
still very rudimentary, I cannot forbear ui^ng those who 
are in want of a special object for the exertion of their 
microscopic energies, to turn their attention to so promising 
a field for useful results. 

Somewhat connected, as regards the subject, with the pre- 
ceding paper, is that communicated by Mr. Busk — originating 
with Mr. Dobson, of Hobart Town, and previously published 
in the ' Proceedings of the Royal Society of Van Diemen's 
Land,' — On Laap, or Lerp, the cup-like coverings of Psyllidse 
found on the leaves of certain Eucalypti.** To this paper was 
appended some remarks and observations on the structure 
and chemical nature of the said coverings, by Mr. Busk, 
which that gentleman describes as closely resembling the 
sugar baskets made by confectioners, and consisting chemi- 
cally of nearly pure starch, not indeed in a form in which 
that material is usually met with, but constituted of a 
*^ homogeneous amyloid substance,** affording a sweetish 
taste when applied to the tongue, probably being converted 
into sugar under the influence of the saliva. Under the 
action of iodine and other reagents it comports itself pre- 
cisely as ordinary starch ; but the point of special interest 
appears to be the fact of its production by animal agency, and 
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though of course it is not unreasonable to conclude that it is 
primarily derived from the vegetable substances on which 
the animal feeds^ its subsequent elimination in a form in 
which the chemical properties are persistent is somewhat 
singular. 

As it appears from Mr. Dobson's observations that the 
substance occurs in considerable quantities, Mr. Busk sug- 
gests that it might be worth collecting for the purpose of 
using in distillation as a substitute for sugar or malt. 

Amongst the papers classed under the head *^ Botany and 
Vegetable Physiology/' the first that claims our notice is 
that by Dr. Gregory, Professor of Chemistry in the Univer- 
sity of Edinburgh, '^ On the Post-tertiary Diatomaceous 
Sand of Glenshira.'^ 

This is a continuation of a paper commenced in the pre- 
ceding year, containing a description of upwards of 200 
known species of Diatoms, together with some twenty or 
more previously undescribed. The present one adds many 
more new species to the list, while that of the known forms 
is also extended, making a total of some 800 already observed 
in this gathering, unparalleled for richness of yield, and 
which the author intimates will require another paper to 
complete the description. It appears that about 600 slides have 
been carefiilly examined, a task, however delightful, that must 
have been intensely laborious ; only those who have worked 
in this particular field can be fully alive to the amount of 
labour required. 

Dr. Gregory is dcnng good service, not only in making us 
acquainted with new forms, but also in a point of equal 
importance, that of drawing attention to the variations of 
form occurring in the same species, in a similar manner to that 
adopted by our late president. Dr. Carpenter, as regards 
some of the Foraminiferse. In fidly working out a subject 
of the kind under consideration, it is not the larger and more 
striking forms (the most elaborate, if I may so term them) 
that occasion the greatest amount of labour, but the more 
minute and abundimt ones, the oc roXXoc, where some ten or 
a dozen dissimilar forms, to the careless observer, appear as 
one species, until certain slight but constant peculiarities are 
discovered to predominate in some individuals. 

In investigating the smaller Diatoms, especially those with 
minute markings, great assistance may be derived by using 
a moderate power and noting the peculiar colour assumed by 
the frustules, as was pointed out by Professor W. Smith. 
The colour being due not to any inherent dye, but to the 
well-known property of fine, close lines in producing appa- 
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rent colour by interference of the undulations qf the iuminous 
rays ; hence the tint assumed is to a certain extent an indi- 
cation of the mutual proximity or remoteness of the mark- 
ings on the yarious frustules. 

The next paper on my list is Professor Henfrey's " Notes 
on some fresh-water Confervoid Algse^ new to Britain/' being 
descriptive accounts of the Pandorina morum of Ehrenberg^ 
.the Apiocystis Brauniana of Nageli^ and the Clathrocystis 
iBTUffinosa, Henfirey = Microhaloa aruginosa, Kiitzing^ which 
that observer can only have seen^ as Mr. Henfrey considers^ 
in a dried state^ as it does not agree with Kiitzing's descrip- 
tion of the genus referred to. 

As might have been predicted^ Mr. Henfrey's descriptions 
are careful and minute ; he has^ however^ erred in classing 
Pandorina morum amongst the Algse new to Britain, it being 
one that I myself, and I believe many other microscopists, 
have met with very frequently for the last ten years or more. 
Mr. Henfrey has, however, corrected the inaccurate account 
of the organization that was hitherto generally received. 

It will be as well to consider the three next papers together, 
for though each has its distinctive peculiarities, they all bear 
closely upon the same important subject, viz., the early 
stages of the vegetable cell. 

The papers are^^' On the Vegetable cell," by Mr. P. H. 
Wenham ; ^' Brief remarks upon Cell-growth in the Bryonia 
dioica,^ by Mr. Norris F. Davey; and "Vegetable CeU- 
structure and its formation, as seen in the early stages of the 
growth of the Wheat plant," by the Hon. and Rev. Sidney 
Oodolphin Osborne. 

All of these papers tend to controvert the cell-theory of 
Schleiden and Schwann, so far as the doctrine of multipli- 
cation by self-division from unity is concerned; and from the 
careful observations made by Mr. Wenham on the Anacharis 
alsinastrum, an aquatic plant, confirmed by those of Mr. 
Davey on a terrestrial one — the Bryonia dioica — ^it is abun- 
dantly manifest that simultaneous development of many cells 
obtains, as one mode, at least, of increase. Of course it is 
not contended that increase by simple division does not take 
place, but that this is not the only, or, according to Mr. 
Wenham, the principal method of multiplication. When a 
somewhat startling statement is made by a microscopic ob- 
server, the first question which naturally occurs to the mind 
is this. Does he understand the manipulation of the in- 
strument? and the next. Can he rightly interpret what he 
sees ? Now every one who is familiarly acquainted with Mr. 
Wenham, must, without hesitation, answer both these ques- 
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tions in the affinnatiye ; but we do not stop here — ^tiis ob- 
servations^ as far as facts are concerned^ are confirmed by those 
of Mr. Davey^ and to a great extent by those of Mr. Osborne. 
Of course much misunderstanding might arise in a ques- 
tion of this nature as to the true definition of a yegetable 
cell ; but as my predecessor entered at length upon the ques- 
tion in his address last year^ I cannot do better than re- 
commend a re-perusal of that document^ containing^ as it 
does^ a most lucid disquisition upon the subject. 

I should have before remarked that Mr. Wenham's paper 
was partly in reply to some animadversions on his state- 
ments in a previous paper^ and partly a continuation ; while 
Mr. Davey's was confessedly the result of investigations upon 
a difierent kind of plants undertaken with the special object 
of testings the accuracy of Mr. Wenham^s revelations. 

I have hitherto said but little respecting Mr. Osborne's 
paper ; not because it is in any way contradictory to the 
theory promulgated by Mr. Wenham; on the contrary^ 
strongly confirmatory of the same : but it actually describes 
the simultaneous formation of numerous cells from the proto- 
plasm direct, not as an accessory, but as a prevailing mode 
of production in the embryo pkoit. 

This admirable paper is one of the highest interest, charac- 
terised by acuteness of research, accurate illustration, and 
novelty of manipulation, the author having successfully in- 
troduced colouring matter into the cell-structure in such a 
manner as to reveal secrets in Nature's handicraft otherwise 
unattainable. Those who take a special interest in this 
much contested question would do well to refer to figs. 32 
and 33, PI. V, of the illustrations, and page 112 of the text, 
to see how positively Mr. Osborne afl&rms the simultaneous 
development theory. 

As a finale to the papers belonging to this section, we have 
Professor Quekett's, '^ On Fungoid Growth in decayed and 
living wood.'' The author shows how much unsuspected 
injury to the timber may arise from broken branches, or in- 
judicious pruning of trees, when the circumstances are such as 
to afford favorable conditions to the growth of frmgi; and in 
many cases the thread-like fibres of mycelium can be traced 
permeating every part of the trunk and branches. An 
opinion was also expressed as to the cause of attraction to 
wasps, presented by hollow trees, being the dried whitish 
substance of the fimgus alluded to, which, on examination, 
appears identical in structure with the material of which the 
cellular nests of these insects are composed. 

The reading of the latter paper gave rise to some short 
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obflenrations from our asBistant-secretary^ Mr. Williams^ on 
a fungoid disease of the grape vine^ as noticed by him some 
years previously. 

In the manipulatory and mechanical department^ we have 
from Mr. Wenham a paper '^ On a method of Illuminating 
Opaque Objects under the highest powers of the Microscope.^' 
This is a problem, the solution of which has been attempted 
by numerous adepts in manipulation with only very partial 
success, until Mr. Wenham accomplished it by means as in- 
genious as they are simple. Of course, with a one-twelfth 
objectiye, or any higher power, the use of a Lieberktihn is 
simply an impossibility, while a plane reflector, as previously 
suggested by Mr. Brooke, reflects the light too feebly to be 
of service in most cases ; and furthermore, there is no very 
ready means of intercepting the transmitted ray when a plane 
reflector is used. Mr. Wenham's happy idea of making the 
upper surface of the thin glass covering of the object its own 
reflector, by internal total re/lection, not only enables us to 
iUuminate with the requisite brilliancy, but also renders 
available objects mounted in balsam, or some other medium, 
which would otherwise often be useless for examination by 
very high powers. The principle involved precludes the use 
of specimens that are mounted dry, for this method of ex- 
amination; to those who are acquainted with optics the 
reason wiU be at once apparent ; to those who are not the 
explanation would be tedious, and occupy more time than 
could be reasonably devoted to it this evening. 

From Mr. Hislop we have been favoured with the descrip- 
tion of a piece of apparatus for compressing objects while 
being mounted; and Mr. Farrants fiiniished a paper '^On 
defining the position and measuring the magnitude of 
microscopic objects.^' This latter being a subject that has 
occupied the attention of many microscopists recently, it was 
thought desirable to appoint a committee to consider and 
report upon the best form of a universal finder, so that an 
object being noted by one operator, might readily be found 
by others, although by a different instrument and apparatus, 
llie report of the committee will be found in the * Trans- 
actions,' and fully carries out the conditions imposed. 

The consideration of this question involved another point 
of scarcely less importance, or rather gave rise to its 
consideration; the desirability of inducing the various in- 
strument-makers to adopt one uniform size and mode of 
attachment for objectives, so that they may be used upon 
various instruments indiiSerently without the aid of adapters, 
these being found to interfere very materially with the 
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correct performance of the higher powers especially. A 
satisfactory report upon this point also appears in onr 
' Transactions/ and I cannot but congratulate my brother- 
microscopists upon the prospective comfort we may shortly 
hope to enjoy in consequence of the adoption of its recom- 
mendation. 

In considering the sum of our doings^ one cannot help 
remarking that research upon vegetable far preponderates 
over that on animal physiology^ which is somewhat noticeable 
when we consider the number of members attached to the 
medical profession upon our list; but we also perceive that 
there are some subjects in particular in which very much 
more might be done. I will indicate a few of these^ in hopes 
of inducing some of our most zealous operators to enter into 
^^ pastures new/^ To begin with^ there is a large class of 
marine productions known generally as NiJUpores, of which 
very little else is known^ or if known^ not recorded — ^and offer- 
ing a wide field for research. Again^ amongst lichens^ mosses^ 
and the more minute cryptogamic forms^ there is still very 
much to be done. 

In entomological science we rarely have observations^ and 
when these do occur, they are not often more than isolated 
facts; that is, not connected directly with any systematic 
inquiry into special matters of obscurity. In this science 
especially much good might be done by a carefiil examination 
of all species known under the general name of blights, for 
though much concerning them may be known to entomologists, 
I am convinced that there is much more that stiU remains 
unknown, and is likely so to remain without microscopical 
aid. And lastly, during the forthcoming spring, I would 
urge upon those members whose special study lies amongst 
the Desmidiae, the great interest attaching to the subject of 
the development of these Algse firom their spores, a phase in 
their history still involved in considerable obscurity. 

I have to mention the names of three of our members who 
have been removed from amongst us by the hand of death, 
viz.— F. J. Bell, F.G.S., E. Allcard, P.L.S., and George 
Gwilt, F.S.A., &c., of whom the two latter were members at 
the original formation of the society. Mr. Gwilt, besides 
being an accomplished scholar, was an architect of no mean 
pretensions, an astronomer, an archaeologist, and deeply 
versed in the science of numismatics. 

As regards the progress of microscopical science, its great 
importance as an accessory in all branches of natural history, 
in medical jurisprudence, anatomy, geology, &c., is all but 
universally acknowledged ; hence the rapidly increasing num- 
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ber of our members^ which now amounts to 267^ being 26 
more than at the corresponding period of last year ; while 
the lai^ nnmb^ of superior instruments sent out by our 
three most celebrated opticians^ viz.^ Messrs. Powell and 
Lealand; Andrew Boss^ and Smith and Beck^ during the past 
year^ t^tify to the fact that quality is in equal estimation 
with quantity. 

The three makers just named have supplied^ during the 
past year, no less than 217 instruments of the higher class ; 
whikt the last-mentioned firm has also sent out 175 educa- 
tional microscopes, of which 60 only were of their cheapest 
kind, making a total of no less than 392 instruments fitted 
for accurate scientific inyestigation. 

But even this number, large as it is, does not comprise the 
whole, or anything like the whole, of those that may fairly be 
classed under this category ; for there are now in London 
alone several makers who, tiiough they may not as yet attain 
to the excellence of those already quoted, are treading so 
closely upon their heels, that the productions of those in the 
second rank closely approach those of our first makers as they 
were some few years ago. Consequently, to comprehend the 
entire quantity of real working microscopes put into circula- 
tion for the last twelve months, we should add those supplied 
by Mr. Salmon, Mr. Amadio, Mr. Ladd, M. PilUscher, and 
some others. The four makers quoted have collectively 
issued 115 of the large instruments, and 243 students^ and 
medical microscopes; consequently this number, added to 
the 892 previously quoted, gives us a total (a mifiinum total) of 
750 brought into operation in one year ; for there are 
doubtless some not included in this list, — and be it understood 
that the whole of these were effective, working instruments. 
Surely this plentiful sowing ought to make us reap 
plenteously. 

With such exquisite microscopes as we have been for the 
last few years in the habit of using, anything like improve- 
ment might almost be regarded as ^' gUding refined gold )" 
yet progress has been made even here, and still the cry is 
"Excelsior.'^ 

Messrs. Powell and Lealand have made an objective of 
very high quality, equivalent to -^^ inch of focal distance, of 
very lai^e aperture (alleged to be of 175^ — ^but of this here- 
after) — which for performance is deserving of the highest 
praise. 

Mr. Boss has constructed a ^-inch object-glass of 140° 
angular aperture, having that great desideratum, a reasonable 
distance fi'om the object under observation, and that possesses 
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very fine defining quality^ uninjured by an extraordinary 
amount of power in the eye-piece. 

Mr. Thomas Ross has also efiected a considerable increase 
in the apertures of the lower powers, having availed himself 
of the advantages to be obtained from the various qualities 
of glass which can now be procured, together with certain 
facts developed during his researches connected with the 
improved construction of lenses for photographic purposes. 

The aperture of the IJ-inch objective now extends to 20°, 
while the Scinch, 2-inch, 1-inch, and f-inch have a corre- 
sponding increase, and all bear well the very severe test of an 
unusually power^ eye-piece, thus also affording to the 
microscopist an additional range in the choice of amount of 
amplification. 

Messrs. Smith and Beck have also extended the aperture 
of their 1^-inch objectives from 14® to 20°. 

I have also had the pleasure of examining, with great care, 
two object-glasses of high power, constructed by a gentleman 
to whom microscopists are deeply indebted, who has not only 
favoured us with the result of important investigations 
relative to vegetable development and other subjects, but 
who has done more to stimulate the professional opticians to 
elevate the standard of excellence, as regards their manu- 
factures, than any other microscopical devotee. I allude to 
Mr. F. H. Wenham, whose absence from our gatherings, 
though only temporary, is a source of regret to many. Mr. 
Wenham^s mechanical skill and persevering industry, con- 
joined with an ardent zeal for the proseciition of science 
generally, have enabled him to compete successfully with 
our first makers ; and the two object-glasses in question are 
such as would be coveted by the most fastidious. The one 
is about equal to -^y inch focus ; the other, according to my 
calculations, about ^5, though the artist himself calls it -^^ ; 
but be this as it may, with an aperture of only 150°, its per- 
formance is of the very highest order and beyond all praise. 

In both of these lenses, Mr. Wenham has adopted a 
variation upon the usual method of adjustment for thickness 
of glass covering to the object, which, in my opinion, 
deserves imitation by our professional opticians. The im- 
provement I mean consists in two points, viz., in causing the 
back combinations of the lens to be the moveable portion 
instead of the front as is usually constructed ; and secondly, 
in allowing the motion to be more rapid, the whole move- 
ment of which it is capable being effected by a quarter turn 
of the collar. Thus constructed, the requisite adjustment 
can be made with greatly increased facility, and, with the 
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assifltanoe of the ordinary fine adjustment^ withcmt losing 
sight of the object under examination during the operation^ an 
amount of convenience not to be credited but by those who 
have worked with both kinds of objectives. 

From the remarks that I have made upon aperture^ it will 
be perceived that I differ materially from my predecessor in 
my appreciation of this element of utility in a microscopic 
object-glass. 

It is perfectly true^ as stated by Dr. Carpenter^ that with 
an objective of large aperture the perfection of its delinea- 
tion is more confined to one plane, and that consequently a 
general view of the object under consideration cannot be so 
well attained ; and secondly^ that the manipulation is much 
more difficult with an extended than with a contracted 
aperture. 

The very delicacy of one^s tools of course demands an extra 
amount of skill in their use ; but is it not possible to unite 
the advantage of a large aperture with the convenience of a 
moderate one in the same object-glass ? To this an affirma- 
tive reply may be given ; for I have in my possession objec- 
tives made for me by Messrs. Smith and Beck^ with a dia* 
phragm removeable at pleasure^ so that for objects requiring 
aperture for their definition, that quality is attained with 
the most trifling amount of trouble to the manipulator, whil^ 
for general use the aperture is contracted within moderate 
limits. Of course such a construction, to be effective, involves 
the proper correction for large angular aperture, in which case 
the lens will perform equally well when it is temporarily 
reduced. Messrs. Smith and Beck have fitted object-glasses 
in a aunilar maimer for others besides myself, and I camiot 
but think i( would be a great convenience if the higher powers 
especially were usually provided with this adaptation. 

A comparatively laige aperture in the lower powers is nse- 
fdl in two ways, both in consequence of the extra amotmt of 
light transmitted, first, in examining opaque objects, which 
with such lenses scarcely require any aid from a condensing 
lens for illumination j and secondly, the flood of light per- 
mitting the use of greater power in the eye-piece without 
too much reduction of brilliancy of the image, thus allowing, 
for a given amount of magnitude, the use of an objective of 
lower power than would otherwise be requisite, and conse* 
quently, what is sometimes of importance^ a greater distance 
between the object and the lens. 

While on the subject of aperture, I cannot refrain from 
jremarking, that I am convinced that in many cases some 
considerable error has been committed in the measurements 
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taken. To satisfy any one of this^ it will only be necessary 
to look at the size of the front lens of a -^ or any higher 
power^ when it will at once be evident^ by a very simple cal- 
culation^ that for such a lens to refract a ray of light inci- 
dent upon it at such an angle as will produce an aperture of 
175^^ the lens itself must be in absolute contact with the 
object^ and no allowance made for the most trifling amount 
o{ fitting to hold the lens itself in place. 

I may remark also^ that some of the most marrellous 
statements made as regards enormous aperture^ have been 
attached to lenses produced on the other side of the Atlantic 
Ocean; but I am quite unable to ascertain anything ap- 
proacUng to a verification of such statements; and while I 
know of several occasions when special arrangements have 
been made for comparing the merits of English and Ameri- 
can lenses of the highest character^ I am unaware of any 
instance in which the former were worsted ; for it has always 
so fallen out that some untoward eyent has prevented the 
actual comparison from being carried out^ though English 
lenses have been ready^ and English operators eager for the 
contest. 

It is^ however^ high time for me to pause ; I fear^ indeed^ 
that a subject so congenial as the optical qualities of our 
favorite instrument has already seduced me into trespassing 
too long upon my auditors' patience. 

I have to express my great regret that as regards our col« 
lection of objects^ we have the very insignificant number of 
340 only — a number that would be regarded as small indeed 
by nuiny, if not most, of our members for their own collection. 
Surely then^ as a society^ this ought not to be^ and I trust 
that the mere mention of the fact will be enoi^h to cause 
this reproach to be speedily wiped away. 

In conclusion^ therefore^ let me express a hope that our 
members will not forget that it is to themselves alone that 
we look for the means of sustaining the interest of our future 
meetings. 



The Society then proceeded to the election of officers and 
council for the ensuing year^ when the following alteration in 
the bye-laws was resolved upon^ viz. : 

That in page 6 of the regulations of the Society^ the fol- 
lowing alteration be made in the sixth line from the top : 
instei^ of the word Secretary, the words " two Secretaries ** 
be inserted, and that in the succeeding regulations the cor* 
responding alterations be made where necessary. 
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It was afterwards resolved — 

That George E. Blenkins^ Esq., be proposed as Joint 
Secretary with Professor Quekett, in accordance with the 
before.mentioiied altei«tiou in the laws. 

At the close of the ballot, the following names were 
annonnced from the chair, as having been duly elected to 
their several offices for the ensuing year : 

President — George Shabbolt, Esq. Treasurer — ^N. B. 
Wabd, Esq. Secretaries — Pbofessor Quekett j George 
E. Blsnkins, Esq. 

Four Members of Council — ^T. H. Huxley, Esq.; E. G. 
LoBB, Esq.; W. Peters, Esq.; J. H. Roberts, Esq. In 
the place of Dr. L. Beale ; C. Brooke, Esq. ; J. N. 
FuRZB, Esq. ; Dr. Lankester ; who retire in accordance 
with Rule VII. 

The Rev. T. Wiltshire, M.A,, Rectory, Bread Street Hill; 
Dr. Cobbold, 27, Upper Seymour Street ; James Wyatt, Esq., 
Coldstream Guards ; James Macgregor, Esq., 55, York Ter- 
race, Regent's Park ; Joseph Moore, Esq., Grasmere Lodge, 
Lower Tulse Hill ; were balloted for and duly elected mem- 
bers of the Society. 

The meeting was then adjourned to a soiree, at which 
about 350 persons were present. 



( 1J« ) 



On a DiATOMACEOUS Deposit in LevenWateb^ near Coniston. 
By Amos Beabdsley^ F.L.S., F.G.S.^ &c. 

(Ilead March 4tb, 1857.) 

Leven Wateb is a mountain tarn^ a large sheet of water 
embosomed in the rocks to the north of Coniston Old Man. 
When full it covers a surface of about eighty acres^ and is 
about twenty fathoms deep. The rocks surrounding this tarn 
are chiefly composed of homstone, porphyry, and trap. It is 
about 1300 feet above the sea-level. The mountains sur* 
rounding are for the most part on the north, north-east, and 
west sides. When visiting this water, in company with some 
fiiends, I observed the bottom of it to be entirely covered 
with a blackish pulverulent deposit, and firom a careful 
examination on different sides of the lake, I found that this 
deposit extended all round, and though of various thickness, 
yet in every part it was some two or three feet thick, whilst 
in others I ascertained it to be six or eight feet. It appeared 
to be thickest in the vicinity of the rUls or streams that, 
flowing down the moimtain sides, empty themselves into the 
lake. Suspecting this deposit, from its appearance, to consist 
chiefly of diatomaceous remains, I brought a little of it home, 
and subjected it to the microscope, and was highly gratified 
to find that I was correct in my supposition. I have supplied 
various firiends with portions, and all have been pleased with 
the many forms it exhibits. It is not brought under the 
notice of the Society as at present having yielded any new 
species or varieties of diatoms ; still it appears to be interest- 
ing, as affording a good instance of how a deposit is now 
forming of considerable thickness, and which may throw 
some light upon the manner in which other and older deposits 
have been left. 

The Diatomacese here found have undoubtedly grown on 
the sides of the mountains around the lake, and been washed 
down by the rains, &c., by the rills and streams into the 
lake, where they have accumulated for ages. I am informed 
by Mr. Barratt, of Coniston, that the bank which is across 
the south end of the lake was made about twenty years ago 
to retain the water for the use of the copper-mines which 
are in the vicinity, but that two or three years ago the lake 
was *' tapped '* twenty«one feet deeper, so that it can now be 
drawn off to a depth of forty feet. When I visited it the 
lake was low, and therefore dose to the margin, and some 
feet above it, this deposit was exposed, which probably would 
not be noticed if the lake were ftOler. 
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I subjoin a list of the Diatomacese^ which has been kindly 
supplied me by Professor Smithy of Cork^ as the species he has 
detected in a specimen I forwarded to him for examination. 
I have little doubt but that many more forms will eyentually 
be observed in it^ and from the elevated position at which the 
deposit occurs^ it includes those species which are moun- 
tainous^ or subalpine chiefly ; and in looking over the list^ as 
supplied by Professor Smithy it will be observed that many 
species are named which have also been found in hign 
Alpine regions. 

Observations as to the localities of Diatoms are as yet too 
contracted to generalise from^ still there appears ground for 
the belief that particiilar forms are peculiar to different alti- 
tudes^ and that altitude rather than other causes will give 
variety of species. 

LIST FOBWABDED BY FBOFESSOB SMITH. 
DiATOMACEJS IK LeVEN WaTEE. 

Eonotia tetraodon. Gomphonema dicbotomum. 

djadema. tenellam. 

bidentula. Synedra biceps. 

Cjmbella Helvetica. Nitzschia conrula. 

Mavicnla serians. linearia. 

rhomboides fi. Himantidium bidene. 

BacUlam. pectinale. 

crassinervia. undulatam. 

forina j3. mt^jos. 

Stanroneis anceps. roiigiis p, 

gracuis. gn»ciliB. 

Pinnidaria ^bba. circus. 

mterrapta. A chnanthidium lanceolatum . 

interrapta fi, Tabellana florealosa. 

acuminata. fenestrata. 

gracillima. Fragilaria undata. 

mesolepta. capuoina. 

lata. Melosira nivalis. 

Surirella biseriata. Odontidium mesodon. 

linearis. bjemale. 

\^Nat€, — Accompanying the above paper was a packet of 
the deposit described^ kindly forwarded by the author for 
distribution among the members of the Society ; aud with it 
an intimation of his readiness to afford a further supply to 
any member desirous of receiving one. — Eds.] 
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On the Organs of Cutaneous Respiration ; principally on 
those of the Rana temporaria. By Georoe Harley^ 
M.D., F.C.S., Teacher of Practical Physiology and His- 
tology in University College, London. 

(Read March 4th, 1867.) 

The theory of cutaneous respiration is now regarded as an 
established doctrine. Among some of the lower animals the 
interchange of gases by means of the skin is performed in 
so perfect a manner as to be in itself capable of supporting 
life. Bischoflf, and other observers, found that even certain 
Batrachia live during several hours after the extirpation of 
their lungs; the aeration of the blood being accomplished by 
the cutaneous surface alone. The peculiar function which 
the skin possesses of absorbing oxygen, and exhaling car- 
bonic acid, is not confined entirely to animals low in the 
scale of development; it has been traced throughout the 
whole animal kingdom. Experiments performed on the human 
subject by ScharUng, Valentin, Brunner, Andral, and a great 
many others, have clearly demonstrated that even the cuta- 
neous surface of man has an important share in the respira- 
tory process. As far as I am aware, however, no one has 
attempted to describe the construction of the apparatus by 
which the interchange of gases takes place. The following 
observations may perhaps therefore prove interesting, from 
the simple fact of their novelty. 

Several months ago, while studying the physiology of cuta- 
neous respiration, I was desirous to ascertain if the skin 
possessed special organs for the aeration of the blood. With 
the human skin, however, I found it impossible to arrive at 
any satisfactory conclusion, and therefore directed my atten- 
tion to the examination of the skins of animals possessing a 
more highly developed cutaneous respiration. The frog 
being easily obtainable, and at the same time well suited for 
the investigation of this subject, was first examined. 

On placing under the microscope a small portion of the 
epidermis from the back of the ammal, the immense number 
of openings in it immediately arrested my attention. And 
on examining these openings more narrowly, I foimd, that 
what I had supposed to be the mouths of the organs usually 
designated cutaneous glands, possessed a remarkable resem- 
blance to the stomates of plants."^ Each opening appeared 

* The observations related in the following pages were made in 1855, 
and in the latter part of that year I showed the peculiar openings in the 
skin of the frog to Professors Sharpey and Ellis, and several other gentle- 
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to be covered with a layer of epithelium cells, and in their 
centre could be distinctly seen a small aperture not unlike 
that observed in some stomates. The question at once pre- 
sented itself, '' May not these organs in the skin of the frog 
which so strikingly resemble the respiratory organs of plants, 
have a similar function to perform?" Dr. J. Davy* has 
pointed out that the pulmonary arteries of some of the 
Batrachia divide into two branches, one of which goes to the 
lung — ^the other, very little smaller, to the cutis, and is exten- 
sively ramified among the follicles. The veins rising in this 
position are said to convey back arterial instead of venous 
blood. Before entering into the consideration of this ques- 
tion, I shall first as briefly as possible describe the structure 
of the organs alluded to. 

It being very difficult to detach the epidermis from the cutis 
vera of the frog's skin in the ordinary way, I put the body of a 
frog recently dead into water at a temperature of about 80° or 
90° cent. ; in a very few seconds the hot water induces a state 
of rigor caloris which lasts from twenty-four to seventy-two 
hours ; after a short immersion the animal is transferred to 
a vessel containing cold water, and kept there during several 
hours. The epidermis gradually detaches itself from the 
cutis vera, and can be very readily peeled oflF. A small por- 
tion obtained in this manner, when examined with a power 
of about 70 diameters, looks like a fenestrated membrane. 
It is seen to be pierced by a great number of openings vary- 
ing in size from ^^q to -^ mm. in diameter, and of a more 
or less rounded shape, as represented at PI. VI, fig. 2. These 
openings are of so considerable a diameter that if the prepa- 
ration be held between the observer and the light, they are 
distinctly visible to the naked eye. When magnified with a 
high power of 200 or 300 diameters, they are seen to be 
coveroi with a layer of tesselated epithelium, which is appa- 
rently continuous with the most superficial layer of the epi- 
dermis. Each of the tesselated epithelium-cells constituting 
the covering has a well-marked nucleus (PI. VT, fig. 1), and 
in the centre of this layer or near it is a cell, differing some- 
what in shape from the others, in being rounded, while the 
rest are more or less polygonal. The circular cell differs 
still further from the others in having a small aperture 
instead of a nucleus ; it measures on an average ^V ™™' ^ 

men, as I imagined at that time that I was the first vho had observed them. 
Since then, however, I have found that the honour of their discovery belongs 
to Dr. Ascherson. 
* 'Researches, Anatomical and Physiological,' vol. i, p. 111. 
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diameter. The small aperture is of a peculiar triangular form 
(PI. VI, figs. 1, 3), as described by Ascherson,* seventeen years 
ago, not at all unlike the shape of a leech-bite. On examining 
this aperture minutely (which is easily done with a portion of 
the superficial layer oi epithelium detached from the rest of the 
epidermis), its sides are found to form three small triangular 
fiaps, or valves, which by their juxtaposition completely close 
the opening. In some specimens the valves are retracted, 
and the little gateways appear wide open; the patulous 
condition of the apertures is, however, not the one most 
usually observed. Mr. Huxleyt has described the trifid 
apertures as being disposed between three epidermic cells, 
and not as a peculiar structure in the centre of a cell 
differing in shape from the others forming the epidermic 
covering of the skin. I have examined this point very care- 
fuUy, and it appears to me that this gentleman has erred in 
supposing that the triangular opening is disposed between 
three epidermic cells ; had he examined the most superficial 
layer of the epidermis detached fix>m the rest, he would 
easily have detected the peculiar circular cell with the open- 
ing in its centre. It may here be remarked that, if the 
epidermis in connection with the cutis vera, be placed under 
the field of the microscope, it is exceedingly difiicult to dis- 
tinguish the superficial layer, and next to impossible to de- 
tect the aperture in the central cell. The observer would do 
well, therefore, in his examination of these structures to 
follow the plan given above. 

If the most superficial layer of the cutis vera of the frog 
be examined with a low power, it is seen to contain, like the 
epidermis, a number of perforations, which, by transmitted 
light, resemble so many windows in a dark ground (PI. VI, 
fig. 5) . Some of the windows appear as if partly closed by a 
curtain, while in others the occlusion is complete. The 
curtain, I presume, is nothing more than a portion of the 
lining membrane of the passage, accidentally detached in 
tearing away the epidermis, &c. The passage just spoken of 
is narrower at its mouth than at its base. It leads a short 
way into the corium, and then abruptly ends in a blind sac. 

Dr. Ascherson, in the paper already cited, says that, on 
making a transverse section of the akin, he failed to detect 
any duct leading from the cavity in the cutis vera to the 
triangular aperture on the surface of the epidermis, although 

* Miiller's *Archiv,' 1840, p. 15. 

t Article ** Tcgumentary Organs," Todd and Bowman's • Cyclopaedia of 
Auatomj and Physiology/ p. 500. 
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he had little doubt that some channel of communication 
existed between them. Mr. Huxley, in his able article just 
quoted, has given a diagram in which the canal leading ^om 
the triangular mouth to the cutaneous gland is represented 
as a very small tube, with a diameter not greater than that 
of the trifid opening. In the specimens of skin which I 
have examined, the canal was very wide, in fact it seemed to 
possess the same diameter as the large opening, seen on the 
surface of the epidermis, covered with epithelium. The 
minute triangular aperture appeared to me to be only a small 
door opening into a wide passage, which passage conducted 
directly into the cavity beneath. I imagine it possible that 
Dr. Ascherson failed to detect the canal, in consequence of 
his searching for a fine duct having a diameter equal to the 
trifid aperture, instead of one equal to the large perforation 
in the epidermis. 

I have carefully searched for a fine tube as represented by 
Mr. Huxley, but have not yet been able to*detect the slightest 
trace of one.* At first sight, the size of the duct appears to 
be a matter of secondary importance; but when it is re- 
membered that we are at present attempting to deduce a 
knowledge of the fimction from the peculiar structure of the 
organ, it is at once observed to be a point of considerable 
moment. A small tube, although answering admirably for 
the transpiration of liquids, would greatly retard the free 
interchange of gaseous fluids. When we have minutely con- 
sidered the peculiar structure of the cutaneous follicles in the 
skin of the frog, we shall next attempt to show in what 
manner they differ from the ordinary forms of sudoriferous 
glands, and how they would seem to be constructed for per- 
forming the function of cutaneous lungs. 

The outline, as well as the relations of this passage and 
terminal cavity, can be tolerably easily studied in a transverse 
section of a portion of skin which has been preserved during 
a few days in a solution of chromic add. Such a section is 
represented at PL VI, fig. 6. The size of the cavities varies 
very considerably ; some are nearly twice as large as others. 
They are lined with a layer of tesselated epithelium, the nuclei 
of which, on the addition of acetic acid, come distinctly 
into view. Some of the cavities appear empty, or contain, as 
previous obsen'crs have said, only a clear fluid ; while others 
are full of a matter somewhat resembling mucus.f The wide 

* Since this paper was in type I have found that Dr. Henscbe noticed 
that the duct was wider than the orifice. * Zeit f. Wiss. Zool.* vol. vii, p. 276. 

t Hcnsche states that they contain 30 — 40 or more polyhedral cells. These 
cells were probably those of the epithelial layer lininj^ the cavity. 
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spherical portion of these bottle-shaped organs^ which lies in 
the cutis vera immediately under the pigment layer, is sur- 
rounded by a number of blood-vessels. When the blood- 
vessels are injected, they are seen to be congregated in the 
immediate vicinity of the cavities, and sparingly distributed 
throughout the intervening spaces. In this respect their ar- 
rangement bears a striking resemblance to the distribution 
of vessels round the gland-follicles in the skin of the toad, so 
beautifully delineated by Mr. Rainey,* and by Eckhard. The 
bottle-shaped cavities in the frog's skin are not, however, to be 
confounded with the large gland-follicles of the toad. They 
have little analogy to each other, and Mr. Rainey has even 
gone BO far as to say that ^^ no organs like those which I have 
described as the cutaueous follicles of the toad, exist in the 
integument of the frog or water-newt.^' On the other hand, 
however, the organs which it is the purport of this communi- 
cation to describe, are to be found in the skin of the water- 
newt. Some even exist in the corium of the toad, but they are 
much less numerous, and are situated between the true gland- 
follicles spoken of by Mr. Rainey. Immediately beneath 
and partly around the blind sacs exists a layer of paraUel 
bands^ which compose the greater part of the true skin of the 
frog. These bands have been described by previous writers, 
and consists of two sets, — one running parallel to the skin, 
another perpendicular to it.. In consequence of the latter 
constricting, or, more properly speaking, binding together the 
longitudinaJ bands, a transverse section of the skin presents 
a wavy appearance (PI. VI, fig. 6) .f 

The perpendicular bands are described by Ascherson as 
di>dding the cutis vera into small quadrilateral fields, which 
he at first imagined to be cavities, until, on adding iodine, 
he found them full of solid matter. He does not appear, 
however, to have noticed the existence of the parallel fibres. 
Czermak, J on the other hand, observed not only the perpendi- 
cular, but also the longitudinal bands. He speaks of the former 
as being a set of tubes or canals leading from the under to the 
upper surface of the skin, and of the latter as consisting of 
bundles of areolar tissue. With neither of these views am I 
inclined to coincide, for it appears to me that the structure 
of the perpendicular, as well as of the parallel bands, in some 
respects resembles that of smooth muscular fibre, although 

* " On the Structure of the Cutaneous Follicles of the Toad," ' Quar- 
terly Journal of Microscopical Science/ vol. iii, p. 267. 

f MiiUer's 'Archiv/ 1841. 

J "Ueber die Hautnerven des Froches," Muller*8 'Archiv,' 1849, 
p. 252. 
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it differs from it in the absence of nuclei^ and the very slight 
tendency to split up into spindleform bodies. The bands 
cannot be said to consist of fibrous tissue^ for they are very 
broad, and not separable into fibrils. Neither are they made 
up of the ordinary areolar tissue, for they swell but very 
sUghtly on the addition of acetic acid. They greatly re- 
semble the elastic fibres in cartilage, and behave towards 
reagents in a somewhat similar manner. That they are 
elastic one cannot doubt; for the skin, of which they com- 
pose the greater part, is very elastic. If Professor Ellis^s 
views regarding the structure of non-striated muscles be 
correct, namely, that they are not made out of nucleated 
cells, as Kolliker supposed, but are formed of bundles of 
fibrils or threads, with nuclei distributed here and there on 
their surface, I should incline to the opinion that these bands 
are a peculiar form of non-striated muscular fibre; and I 
should consider their not splitting into cells, each containing 
a separate nucleus, additional evidence in favour of Professor 
Ellis's opinion. Without wishing to enter into the discussion 
lately raised by Professors EUis and Thomson, and Mr. Lister, 
regarding the structure of non-striated muscular fibre, I 
may say that the whole subject appears to me to resolve 
itself into the single question, " Are the bodies described 
by Professor KolUker and his followers as cells, cells in 
the ordinary acceptation of the word?" That is to say, 
do they consist of a cell-wall and distinct contents, with a 
nucleus in the centre ? or, are they, as Professor Ellis thinks, 
fibres made up of a number of threads or fibrillse ? As it 
happens that the smooth muscles occurring in the different 
organs of the body, although they bear a general resemblance 
to each other, yet differ as to structure in several particulars, 
it must be borne in mind that the following remarks are 
only applicable to the muscle described. In the intestine of 
the cat, kept a day or two in a weak solution of nitric acid, 
the ''cells" very often present a corkscrew appearance 
throughout their whole extent, but more particularly at 
their ends. When pressed, they take on the wavy outline 
spoken of by Kolliker. Other " cells," more stretched, have 
a remarkable jointed appearance, like a bamboo cane, and 
when examined with a good lens of high power, the spaces 
between the joints are seen to have a linear arrangement, 
which Mr. Ellis thinks is produced by the fibrillse. Be that 
as it may, one thing appears to me certain, that the spindle- 
shaped bodies, described by Kolliker as cells, are solid, for 
they may be cut across or torn longitudinally without any 
contents protruding or flowing out. The torn ends and sides 
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very often present a ragged appearance. If, on tlie other 
hand^ these bodies are made up oi minute fibriUse, surrounded 
by a membrane^ to which they are attached^ the fibrils are so 
intimately connected with each other, that they cannot be 
separated except by tearing. 

The integument of the firog, besides containing a great 
number of blood-vessels, is freely supplied with nerves. These 
have been very ably described by Czermak, and for the 
most part my observations confirm his. In one point, how- 
ever, we diflfer ; he says that many of the subdivisions of the 
nerves pass from the under to the upper surface of the skin 
through the perpendicular fibres, which, as was before men- 
tioned, he regards as canals. The special purpose of these 
tubes or canals being to form a protecting sneath for the 
nerves, which, on reaching the upper part of the cutis vera, 
are reduced to merely the axis cylinder. As I regard these 
canals as a peculiar form of smooth muscular fibre, 1 cannot 
suppose that the nerves penetrate into, but only pass along 
the side of them. 

There is yet a structure in the superficial layer of the cutis 
vera of the frog, which, as far as I am aware, has been de- 
scribed by no previous observer. It consists of a number of 
oval bodies, not at all unlike very small Pacinian corpuscles. 
These bodies are exceedingly numerous, and are distributed 
among the pigment-cells of the rete mucosum. I frequently 
attempted to trace the axis-cylinders of the nerves into these 
peculiar bodies, but without success. They are best seen when 
a weak solution of caustic potash is added to the skin, freed of 
its epidermis, in order to make it more transparent, and are 
roughly represented at PI. VI, fig. 5, b. 

The frog is not the only animal which has cavities in the 
skin, the mouths of which are covered over with a layer of 
tesselated epithelium. I found a similar kind of arrangement 
to exist in the skins of the newt and common water-lizard. 
In these animals, however, the cavities are of a somewhat 
difierent form, and less numerous than in the frog. The 
aperture in the middle of the tesselated epithelial covering 
of the lizard^s skin is not of a triangular, but of an oblong 
shape ; it sometimes measures as much as ^^ mm., and con- 
sequently may be said to have a still closer similarity to the 
ordinary form of vegetable stomates. The following descrip- 
tion of the stomates of plants is given by Professor Lindley, 
in his ' Elements of Botany :' " Stomates are oval spaces 
lying between the sides of the cells, invariably opening into 
intercellular cavities in the subjacent tissue.'* This descrip- 
tion of the stomates of plants cannot fail to strike the reader 
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as having a remarkable parallelism witli that already giyen 
of the cavities in the skin of the frog. In the leaf the cavity 
is situated in the parenchyma (which is analogous to the cutis 
vera of animals), is covered over by the cuticle (which is equal 
to the animal epidermis) , and has an opening in its centre. 
The shape of the aperture varies in different plants, but it 
is for the most part oval, as in the skin of the lizard. Some 
botanists adhere to the opinion that the stomates of plants 
are secreting organs, and not mere passages for the trans- 
mission of gaseous fluids; but by far the greater number are 
agreed in regarding them as respiratory organs. I am very 
much disposed to ascribe a similar function to the organs 
in the frog's skin, which resemble so closely the stomates 
in structure. They are exceedingly numerous, amounting 
to many thousands in a square inch of skin (I counted 
about sixty in the field of the microscope with a magnify* 
ing power of 70 diameters), and are found distributed over 
all parts of the body, being most numerous, however, on 
the back and on the dorsum of the limbs; exactly in 
those positions where the sudoriferous glands in other 
animals are most sparingly distributed. If a comparison 
be instituted between the cutaneous follicles of the frog 
and the true sweat-glands of other animals, a very marked 
difference will be found both as regards their position 
and their structure. Let us for a moment contrast the 
sudoriferous follicles of the human skin, as they are most 
generally known, with the organs which have just been de- 
scribed as existing in the integuments of the frog. In the 
palms of the hands and soles of the feet, as well as in the 
axillae and groins of man, the greatest number of perspi- 
ratory glands are aggregated ; and if the cutaneous follicles 
of the frog have a similar function to perform, we might not 
unnaturally expect to find them most numerous in the same 
positions. Such, however, is not found to be the case ; for 
while, in the fix>g, the back and dorsum of the limbs and other 
exposed positions are thickly studded over with the mouths 
of the cutaneous follicles, the axillae, palms of the hands, and 
soles of the feet, are almost entirely devoid of these organs. 
On the other hand, if we examine into the position occupied 
in the cutis vera by the tegumentary glands of the human 
subject and by those of the frog, we shall find, that while the 
former lie in the deepest, the latter are confined to the most 
superficial layer of the derma. The mode, too, in which the 
glands communicate with the exterior of the body, is in each 
case dissimilar ; for while, in the skin of man, the channel of 
communication is a long, tortuous, and narrow duct, in that 



156 HarleYj on Cutaneous Respiration. 

of the frog it is a shorty straight^ and wide passage. In the 
human being there is no special covering to the mouth of the 
duct ; in the frog^ the passage is carefully closed over with a 
delicate layer of epitheliiun. Again^ in the blood-vessels 
supplying the sweat-glands of man^ we can detect nothing 
pecidiar^ while in those aggregated in the neighbourhood of 
the cutaneous follicles of the £rog the usual function is found 
to be reversed ; the arteries carrying forwards venous bloody 
the veins returning that which has imdei^ne the arterializing 
process. It is thus seen that very little analogy can be traced 
between the sudoriferous glands of man and the cutaneous 
follicles of the frog^ either as regards their structure or 
position. How different is the case when we attempt to 
compare the organs described in these pages with the respi- 
ratory apparatus of some of the lower animals. In the 
pulmonate gasteropods^ for example^ we have the lungs 
reduced to a simple sac^ which^ in many respects^ resembles 
the little cavities in the frog's skin. In this simple form of 
lung, as well as in the stomates of the frog, we find the cavity 
lined by an involution of the epidermis, and its basement 
membrane surrounded by a network of fine capillaries. The 
contractility of both cavities presents us with still another 
point of resemblance. Dr. Ascherson has pointed out that 
the cutaneous follicles of the frog contract when a stimulus 
is applied to their nerves. He supposed that this property 
was dependent upon a layer of elastic fibres assisting to form 
the wall of the cavity, for at that time he was unacquainted 
with the true structure of the corium. I have not been able 
to detect any contractile fibres in the walls of the follicles, 
which appear to me to consist simplv of a basement membrane 
and a layer of epithelium ; but I nave distinctly traced the 
widened-out ends of the perpendicular fibres already spoken 
of, ramifying on the exterior of the capsules.* The contrac 
tion of the cavities, I imagine, therefore, is produced by the 
shortening of the parallel and perpendicular bands of smooth 
muscular fibre composing the greater part of the true skin. 
I must now hasten to bring some evidence of the functional 
importance of the tegumentary respiration. 

It was before mentioned that all animals respire more or 
less by their skin. In 1844, M. Fourcault f drew the atten- 
tion of the French Academy to the interesting fact, that a 

* Hensche also describes the smooth muscular fibres as composing part 
of the walls of the follicles ; but, as has |ust been said, they do not, properly 
speaking, belong to the walls of the cavities, for they are only the spread-out 
terminations of the perpendicular fibres. 

t Carpenter's * Physiology,' p. 702. 
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complete suspension of the functions of the skin by means of 
a coating of varnish^ gave rise to a state which he has 
described by the name of cutaneous asphyxia. In his expe- 
riments he observed that this condition was accompanied by 
an imperfect arterialization of the bloody upon which rapidly 
followed a marked decrease of the animal heat. This showed 
that the application of the varnish to the skin had not only 
prevented the insensible perspiration^ but also the exhalation 
of carbonic acid and the absorption of oxygen. Had the 
perspiration alone been interrupted, the temperature of the 
animal's body would have increased, since it is to the evapo- 
ration of the sweat that the reduction of the animal heat is 
principally due. The constant evolution of heat &om the 
cataneous surface is replaced by the warmth developed during 
the combustion of the oxygen introduced through the skin 
and lungs, with the carbon and hydrogen of the tissues. 
The frog's skin is so perfect a respiratory organ, that in the 
absence of the lungs, it can carry on the diffusion of gases 
efficiently enough to support the life of the animal during 
several hours. Professor Moleschott has recently commu- 
nicated to the French Academy some interesting experiments 
upon the effect of light upon the cutaneous respiration of the 
frog, showing that the function is much more rapidly per- 
formed in the sun's rays than during the absence of light. 
In the daytime more oxygen was absorbed, and more car- 
bonic acid exhaled by the skins of the animals than during 
the night. From the peculiar organization and mode of 
life of this animal, as well as from the wide distribution and 
singular construction of the organs which it has been the 
purpose of this communication to describe, it appears not 
improbable that the follicles in the skin are more employed 
in the function of respiration than of perspiration; and I 
think we may therefore regard them rather as animal stomates 
than sudoriferous glands. 
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Debceiption of OK Object-cohphxbsoh for Fbefakino and 

Mounting Objects. By W. Hislop, Esq. 

(Kead June SSth,] 856.) 

This little inslnimeDt I have found extremely useful in the 
preparation and mounting of various substances as micro- 
scopic objects. It is so contrived as to afford a graduated 
pressure without the risk of breaking the glass cover. Any 
who have tried their hands at mounting objects permanently 
win at once see its applicability for all cases where a constant 
pressure has to be maintained for any time. For instance, 
if a section or other preparation is required to be mounted 
in balsam, it is necessary to keep the cover down until the 
balsam is cold, or the section will frequently curl, and lift it 
so as to admit the air ; and this will sometimes occur even 
then. My plan is to have several of these compressors at 
hand, and as soon as the object is properly placed in the 
balsam, and the cover put on, the slide is at once placed 
beneath one of them, the trigger is let gently down, and the 
adjusting screw turned upwards, till all the superfluous balsam 
is expressed. The shde, still under the compressor, is then 
put aside in a drawer, until the balsam is hard enough to be 
safe. In like manner I apply it to the mounting of objects 
in fluid, being able to lay a coat of cement around the cover 
while it is under pressure. Previous to mounting, I also &ud 
it useful for flattening substances of all kinds, especially when 
being dried for mounting in balsam. 

The figures show two forms of the compressor. Fig. 1 
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conaists of a square block of mahogany, about three inchea 
by four, across which a strip of brass is screved, at a distance 
of one inch &om one end, aa a ledge, against which the glass 
slide is to be placed. A light trigger is jointed to the block 
in such a position that the end presses exactly in the centre 
of the slide. A steel or brass spring is fixed below the tail 
of the ttigger, and beneath this a screw with a milled head 
is placed in such a manner as to increase the force of com- 
pression when it is unscrewed, by forcing the spring upwards, 
and vice vers^. 

If preferred, a disc may be jointed to the briber, so as to 
touch over au extended surfoce, or better still, a thin metal 
disc may be simply laid upon the cover, and the pressure be 
borne upon that. Care, however, must be taken that the 
balsam, or other cement, doe* not touch it, or inconvenience 
may result. 

The second form, fig. 2, is ideo^cal in principle, but is made 



Fig. 2. 

entirely of metal, and is useful when it is desired to apply heat 
at the same time as pressure, as it may be held over a lamp 
by KF"sping the prolonged end by the forceps, or it may even 
be lastenedin a wooden handle. 
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On a PuNGirs parasitic in the Human Ear. By Jno. 
Grove, Esq., M.R.C.S., &c. Communicated by Henrt 
Deane, Esq. 

(Read AprU 15th, 1857.) 

Having taken a lively interest for some years in the sub* 
ject of parasitic growths of all kinds, whether occurring on 
animals or plants, I have lost no opportunity of seeking for 
them when occasions have presented offering any probability 
of success to my research. 

In the month of September last (1856) I met with a beau- 
tiful specimen of a fungoid growth which was removed from 
the ear of a gentleman who had been suffering from inflam- 
nmtion of the left external meatus auditorius. 

The ailment commenced with uneasiness and irritation of 
the ear, diminution of the sense of hearing, and some slight 
discharge. In a few days there waj9 pain and greater urgency 
of the other symptoms. As the patient was in the prime of 
life, of unimpaired constitution, and apparently in vigorous 
health, I ordered simply poppy fomentations by means of 
spongio-piline, the ear to be carefully syringed with warm 
water, and a dbrop of glycerine to be applied night and morn- 
ing — ^the syringing because there appeared to be some floccu- 
lent-looking matter deep in the meatus. After a day or two 
some of this flocculent matte/ came away in little masses, 
which was preserved according to order for my inspection. 

The fungi to be presently described being detected, it 
occurred to me that the best method of preventing their 
further development would be to use some injection which 
was likely to be inimical to their existence. Alum was 
selected, and it seemed to answer perfectly. But soon the 
other ear began to take on the same s^ptoms as its fellow, 
and now the alum injection succeeded in checking altogether 
the progress of the affection, and the patient was speedily 
out of my hands. 

The only instance of a growth of this kind in a like 
situation, that I am acquainted with, is in Robin's work ; he 
quotes, however, from a paper by Mayer, in Miiller's 'Ar- 
chives.' He speaks of a fungoid vegetation which was found 
in some cysts removed from the ear of a child eight years 
old, who was suffering with a scrofulous discharge from the 
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external meatus^ and had been treated both locally and 
generally with a variety of medicaments. 

The diflferences between the description given by Robin 
and that which I have to offer are such as to lead to the 
belief that the objects are not similar. 

1st. 1 detected no cysts, but flocculent membranous-look- 
ing masses. 

2d. He describes the stipe as long, and containing within 
it small granules (or having a granular interior). Now 
although the accompanying has a rather long stipe, it does 
not contain spherules or granules. 

3d. The pileus is said ^by Robin to be small and of a 
greenish colour, whereas that here shown is comparatively 
large and of a reddish-brown colour. 

4th. The position and character of the spores are distinctly 
different. Robin speaks of them as granules, single or 
double, spread over the surface of the upper swollen extre- 
mity of the stipe; but those here exhibited are closely 
packed oval spores, completely enveloping the upper extremity 
of the stipe, forming a compact pileus. 

Further, there is a difference in the cases furnishing the 
growth, the contrast between a scroftilous child, eight years 
of age, and a healthy man in the prime of life, is as great as 
could be, and tends to show that the scroMoos habit has no 
special 'influence in favouring the growth of the parasite. 
(PI. VII, figs. 1—7.) 
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Description of an Early Human Embryo of about the fourth 
week of Utero- gestation. By Arthur Farre^ M.D., 
F.R.S., Professor of Obstetric Medicine in King's College, 
London. 

(Read May 13th, 1857.) 

In the year 1850 I had the honour of reading to this 
Society an account of a very early human embryo, the 
description and figures of which will be found in vol. iii, 
part ii, of the ' Microscopical Transactions.' 

Having in that paper briefly explained the circumstances 
which render it a matter of great difficulty to obtain perfect 
specimens of the human embryo at very early periods of 
development, such as the violent pressure which the ovum 
suffers in the act of expulsion from the uterus, and the rough 
handling which it usually undergoes before it reaches our 
hands, independent of the rarity of procuring aborted speci- 
mens which are quite normal in their development, I need 
not here again advert to this subject. But I may observe, 
that while the development of the mammalian ovum has been 
traced through all its stages in many species (by the inde- 
fatigable Bischoff for example), the embryo of man has not 
been so carefully examined, especially in its early stages, as 
might fairly be expected from the great interest of the sub- 
ject, even allowing for the impednnents to the pursuit of 
human embryology to which I have just adverted. 

It appears to me that the best way of supplying this defi- 
ciency is for each individual, who may have the opportunity, 
to record his observations, though they may be only of 
isolated examples ; so that in time a number of such instancea 
may be collated, and so a series may be obtained, which it is 
obvious, from the very nature of the subject, could not be 
formed in any other way. 

I make no apology, therefore, for again drawing the atten- 
tion of the members to this very interesting department of 
human physiology, by offering a brief description of another 
early human embryo which I have recently had the opportu- 
nity of examining. 

This specimen was passed by abortion, for which no very 
obvious cause could be assigned, the mother being at the 
time in perfect health. From circumstances antecedent to 
the occurrence, I am not able to fix the age of the embryo 
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by reference to any of the ordinary modes of calculation. 
In this case two menstrual periods had passed by before the 
occurrence of abortion. But it is plain, firom the condition 
of the embryo, that any calculation, having reference to this 
circumstance, would make its age far greater than the small 
amount of development which it has undergone would war- 
rant. I have therefore no alternative but to estimate the 
period of development in this, as in the former instance, by 
comparing the embryo with others, the age of which could 
be more accurately ascertained. Judged by this test, I am 
inclined to fix the period of development of the present 
example at the early part of the fourth week of utero- 
gestation, and, as compared with the specimen which I for- 
merly described, as probably three or four days younger 
than it. 

The external characters of the ovum in this case were such 
as are conmionly observed in the human ovum when expelled 
by abortion. It was loosely surrounded by the decidua vera 
and reflexa. The ovum having been freeid &om these, was 
found to be of nearly spherical form, the chorion being 
everywhere covered by dendritic villi, which were nearly 
equally distributed over its surface. The extremities of these 
villi were only slightly attached to the decidua, except in one 
situation where the two surfaces were united for a small 
extent. Taking the chorion as t}ie boundary of the ovum 
proper, it measured one inch in diameter. 

Upon carefully laying open the chorion with a pair of 
scissors under water, the embryo, the seat of which could be 
already discerned through the semi-opaque membrane, was 
at once brought into view. It was not enclosed in a separate 
amniotic sac, but the amnion appeared to be everywhere 
adherent to the inner surface of the chorion by the interven- 
tion of a loose connective tissue (magma reticule), so that 
the amnion, in this instance, was either not yet fully deve- 
loped, or had not its usual distinct form. 

The embryo itself, to which I will now confine my descrip- 
tion, was attached to the parietes of this inner sac by a short 
peduncle springing fix)m the posterior extremity of the trunk, 
just between th^ rudimentary buds which indicate the seat of 
the future lower limbs. This was, I presume, the root of the 
allantois, and in opening the semi-opaque sac through which 
I could see the situation of the head of the embryo, and in 
keeping as far as possible from this point, so as to avoid 
mutilating what I knew would be a very interesting part, I 
unfortunately cut across the pedicle of attachment, and so 
by trying to avoid ScyUa I fell into Charybdis. I men- 
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tion this^ because it will explain why I am unable in this 
paper to give any account of tbe sdlantois^ which in an 
embryo of this date might be expected to present a condition 
of great interest ; while^ on the other hand^ 1 am able to 
describe some points of fully equal interest^ which are beau- 
tifully shown in the present example. 

The embryo^ in this case^ presents the elongated and almost 
snake-like form which is commonly observed in the mamma- 
lian embryo of almost all classes at the periods of develop- 
ment which correspond with this. It is slightly curved^ in 
the form of a bow^ the head being inclined towards the pos- 
terior extremity of the trunk. In this curved condition it 
measures four lines^ but its length would be increased by 
about one fourth if it were extended. 

That which strikes the observer most at this period of 
development is the circumstance that here the embryo con- 
sists of those structures which are to be afterwards developed 
into parts and organs devoted to the purposes of what is 
term^ the animal life^ or those organs which bring the body 
into relation with the external worlds such as the great 
centres of the nerves which relate to sensation and motion^ 
the structures by which these are sustained and protected^ 
the rudiments oi the organs of locomotion^ and some even of 
those relating to special sense^ as the eye; while of those 
stractures which are appropriated to the marntenance of the 
vegetative or organic life^ scarcely a trace is as yet discover- 
able^ beyond the heart or regulating organ of the circulation, 
which, at this period of development, constitutes the almost 
sole representative of that most important series of structures. 
At this period there is neither a thoracic nor abdominal 
cavity, for, with the exception of the heart, as first stated, the 
parts which these cavities contain and protect are not yet 
formed. The entire embryo therefore consists of a trunk, 
with the rudiments of a head and limbs, and of a heart for 
the maintenance of the circulation in the structures already 
formed, as well as in the membranes in which the embryo is 
inclosed^ and which serve for the supply of its nutriment and 
for the aeration of its fluids. 

It will be perceived by the drawing which accompanies this 
paper (PL YII, fig. 8 and 9), and in which I have preserved the 
proportion of all the parts, although the entire size of the em- 
bryo is magnified about seven diameters, that the head or ante- 
rior extremity of the trunk may be readily distinguished by the 
incipient development of those great nervous ganglia, or cen* 
tres of nervous matter, which are connected in the first place 
with the principal organs of sense. 
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These great nervous centres appear at first in the form of 
vesicles^ arranged in a linear series^ whose unequal distension 
of the thin textures by which they are at this period covered 
in and protected causes the bulgings or tuberosities^ so con- 
spicuous in the part representing the head of the embryo. 
Three of these swellings may be readily distinguished. The 
most anterior of these (b) indicates the seat of the double 
vesicle which is afterwards developed into the cerebral hemi- 
spheres^ at this time known as the prosencephalon. Its small 
relative size at this early period of embryo life is an interesting 
circumstance^ when we consider how closely the cerebral hemi- 
spheres are connected with the intellectual faculties^ and how 
greatly these portions of the brain preponderate in the fully 
developed organ. As, however, these faculties are not called 
into play at an early period of life, while, on the other hand, 
the organs of sense and relation must be exercised imme- 
diately upon the act of birth, we are not surprised to find 
the relative amoimts of development of the nervous centres 
corresponding with these requirements. Behind the seat of 
the prosencepalon is observed another and rather larger 
bulging (c), which marks the situation of the mesencephalon 
or single vesicle of the corpora quadrigemina. Within the 
same bulging, but a little more anteriorly, is also found the 
vesicle of the third ventricle and the optic thalami. The 
mesencephalon, it will be noticed, is here larger than the 
prosencephalon, and, considering this as the great ganglion of 
the optic nerves, its great proportionate size is illustrative of 
the large relative proportion which this part of the brain 
exhibits in the lowest vertebrata. The third swelling (d) in- 
dicates the seat of origin of the acoustic nerve. It is the 
epencephalon, and contains the vesicle from which are deve- 
loped the cerebellum and medulla oblongata. 

Beyond this point a slight bending outwards indicates the 
situation of the commencement of the spinal cord, while the 
trunk is continued flexuous, but of nearly uniform size, until 
it terminates, after an abrupt curve forwards, in a pointed 
prominence indicating the seat of the ftiture os coccygis. 

Already it may be seen that the vertebrae are marked out, 
and, by the aid of transmitted light, their little quadrate 
divisions may be very distinctly discerned in the semi- 
translucent substance of which the trunk is at this period 
composed. 

If now the eye is carried along the anterior surface of the 
embryo, there will be perceived, immediately below the 
anterior bulging indicative of the seat of the future cerebral 
hemispheres, a series of four laminae or leaflets, which, when 
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viewed in profile, appear single, but which occur in pairs. 
These constitute no permanent parts or organs, but become 
transformed into various structures, such as the maxilla, 
mandible, &c. They are foetal peculiarities of a most in- 
teresting class, forming here the visceral arches, or visceral- 
bogen of German physiologists, while the fissures or apertures 
between them are known as the branchial fissures or apertures. 
They are one stage less advanced in the present instance than 
they are in the embryo which I formerly described. Op- 
posite to the lowermost pair of leaflets, a looped blood-vessel 
enters the trunk. This leads from the heart, at this period 
consisting of three chambers only, viz., a single auricle and 
ventricle, and a bulbus^ arteriosus. In my former paper 
having more particularly traced the development of the heart, 
and examined its composition, both at this stage of embryonic 
life and also at periods somewhat later, I refrain here from 
any further remarks upon this interesting portion of the 
subject. 

Nearly on a level with the heart, though a little lower 
down, will be perceived a slender lamina projecting from the 
side of the trunk in the form of a small fin or paddle. This 
is the sole rudiment at this stage of an arm or anterior ex- 
tremity. It constitutes the portion of blastema in which is 
subsequently laid down the chief portions of the structures 
forming the hand and arm, but which is not more developed 
at this stage of embryonic life than is the paddle of the whale 
or porpoise. 

On the other hand, the rudiment of the lower limb or 
posterior extremity is more easily distinguished, in the form 
of a bud, projecting from either side of the trunk near its 
termination, but, like the anterior extremity, as yet in so 
rudimental a form that the last vertebrse of the spinal column 
still project beyond it. 

Emerging from between these is the root of what I presume 
to have been the allantois, but which was imfortunately cut 
across in the manner already explained. By this channel the 
blood, after circulating through the body of tbe embryo, would 
be carried to the membranes by which it is encompassed, and 
at this point doubtless the connection between the parent and 
offspring, such as it is at this period, is established. 

In front of the spinal column are distinguishable two or 
three structures, one of which only is sufficiently definite 
to admit of precise delineation. It is in the form of an 
elongated body/ having apparently a duct running downwards 
towards the root of insertion of what I suppose to be the 
allantois. I have little doubt that this is a rudimental 

§n 
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Wolffian hoAji one of the earliest and most transient of 
embryonic structures. 

As yet there is not only no indication of distinct sex^ but 
the period of development is apparently anterior to that stage 
of embryonic life in which those organs are distinguishable^ 
which^ according to the views of Kobelt^ may be sulx^equentiy 
converted into the essential parts of either sex indiscrimi- 
nately. But upon this point I would not be understood as 
expressing a decided opinion^ because the rudimental struc* 
tnres here distinguishable will require a more critical ex- 
amination than I have been yet able to give to them. 

[At the conclusion of this paper the author gave a brief 
exposition of his views regarding the signification and homo- 
logies of the principal structures here described.] 
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ORIGINAL COMMUNICATIONS. 



Tlie Practical Use of the Microscope. By J. Hepworth. 

{Continued from Vol. IV, p. 111.) 

In making a post-mortem examination of a man about 
63 years of age, who had laboured under gastric disease 
for two or three years and was extremely emaciated and 
dropsical, I found the stomach small, and containing about 
an ounce of yellowish mucus ; there waa no scirrhus, but the 
rug» were thickened and more raised than natural, ecchy- 
mosis had occurred in different parts of the inner lining, but 
principally on the elevated ridges of the rugae ; the mucous 
lining over two or three of these spots had given way, leaving 
a small jagged ulcer. On examining one of these points I 
found that the vessels retained their form (although quite 
bare), except one or two, which had contracted and formed a 
knob about the ^i^yth of an inch in diameter at the point of 
rupture. There was a cicatrix, three quarters hy five eighths 
of an inch in diameter, in which the muscular coat was want- 
ing, but the mucous covering appeared to have been repro- 
duced. On examining the mucus, it did not contain Sarcina 
ventriculi as I had anticipated, but some crystals of oxalate 
of lime (which I never met with in the stomach before), 
abundance of exudation corpuscles and what I conceive to be 
a vegetation {vide fig. 1). The corpuscles appear to have 
been the nidi of these formations, as I observed them in 
different stages of progress, as though each granule of the 
corpuscle supported a single cell, or plant ; these becoming 
elongated, and so numerous as almost to hide the whole 
of the corpuscle from view. 

The first appearance of any change in the corpuscle was 
the unusual development of the contained granules, as if 
they would start thn>ugh the cell wall. They then assumed 
a light green colour, and appeared in the next stage either 
to have become further protruded, or had a cell added 
externally, which eventually became elongated into a semi- 
ellipsis of a very acute angle. The centre of the mass was of 
a brownish-olive colour; it had not a crystalline appear- 
ance, but each cell was more like the hair of a plant, being 
single. 

On a superficial examination it appeared not unlike the 
crystals of lactic acid, but these cells were very different to 

VOL. V. B 



2 HKPWORTH, ON THE MICROSCOPE. 

the long bundles of the crystals of that substance ; the colour 
was also unlike^ with both reflected and transmitted light. 

On examining the lining membrane of the pelvis of the 
kidney^ in the same subject, I detected a vegetation, which I 
shall, for want of a better, name Sarcina rents {vide PL I, 
fig. 2.) 

About two years ago I met with a sunilar substance whilst 
examining some urine, but from its great similarity to one of 
the Desmidieee, I concluded that it might possibly have got 
there by accident, and made no memorandum of it, except a 
sketch. 

I find no notice of such a vegetation in Dr. L. Scale's 
excellent work on the microscope. In speaking of ^^ matters 
of extraneous origin frequently met with in urine,'' he makes 
this very judicious remark, '^ With the microscopic characters 
of these bodies (giving a list at page 196) the student should 
be perfectly familiar as soon as possible, &c. Without this 
precaution he will find himself in constant difficulty, and his 
ignorance will cause him to make the most ludicrous mis- 
takes." 

There was no particular symptom indicative of the presence 
of these bodies, but in both the cases alluded to there was a 
general low state of vitality, as is always the case where vegeta- 
tions are formed; for instance, in Sarcina ventriciUiy aphthae, 
&c. This reminds me of a sketch which I took some years 
ago of a specimen of aphthae from a consumptive patient, 
which struck me as being peculiar (Fl. I, fig. 8). I am 
not aware whether it assumes this appearance in consumption 
invariably or not. The specimen (fig. 4) is a representation 
of the ordinary aphthse in children. 

A boy, 13 years of age, with enlarged cervical glands, 
had complete obstruction of the bowels. There was hemor- 
rhage, tympanitis, and occasional excruciating pain of the 
whole abdomen, stercoraceous vomiting, &c. 

Post-mortem examination, fifteen hours after death. — ^The lum- 
bar glands were enlarged, and had implicated the ileum imme- 
diately above the caecum; small intestines very much increased, 
and large ones much diminished in capacity. In the imme- 
diate vicinity of the enlarged glands the intestines were not 
more than five eighths of an inch in diameter, and the obstruc- 
tion was rendered still more complete by the protrusion of a 
mass of coagulable lymph inwards, arising from the condensed 
inner fibrous aponeurosis of the muscular coat, which was 
completely absorbed, leaving only cellular tissue containing a 
few vessels. There was general peritoneal inflammation and 
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all its consequences^ efiusion of semm^ patches of lymph^ &c. 
The peritoneum at the contracted part was yery much 
thickened^ brown^ and scirrhous ; the inner and outer fibrous 
aponeuroses of the muscular coat were also very thick, white, 
and dense, with transverse striae (fig. 5), and appeared to 
have been pushed inwards considerably beyond the level of 
the mucous coat, which had been reflected on each side of 
the protruding mass. The accompanying sketch gives a 
general outline of a longitudinal section of the contracted 
part. The cellular tissue, which was left in place of the 
muscfolar coat, appeared to pass through the inner aponeurosis 
at intervals, probably opposite the valvulse conniventes. 

The following is a note of the case above mentioned : 
J. S — y about 26 years of age, had difficult micturi- 
tion, with anasarca of the extremities. The symptoms led 
me to examine the urine from time to time, in which I found 
what I called, it appears, at the time, Sarcina vesica. The 
urine did not coagulate on the addition of nitric acid. He 
gradually recovered as the general tone of the system im- 
proved. K this be the same vegetation as the other, it must 
be in a state of germination ; it was about the same colour as 
the one sent. I took no measurement of it, therefore cannot 
say what size it is. You can make what use of it you please ; 
perhaps a memorandum of it in a woodcut may cause others 
to be on the look out for similar specimens. 
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Notes of a Microscopical Examination of '^Measled** 
wnd other Pork. By William Smith, P.L.S., Professor 
of Natural History, Queen's College, Cork. 

The subject of the present paper has of late excited much 
attention in this locality, the trade of the port of Cork and 
the industry of the neighbouring counties being immediately 
connected with the produce and export of provisions^ a main 
portion of which consists of cured pork. 

The disease in pigs popularly known as '^ measles ^' (though 
without any resemblance to the complaint bearing the name 
in the human subject) is one of frequent ocoirrence in the 
South of Ireland, and as its presence in the flesh of the 
animal is usually regarded as detrimental to its yalue as an 
article of food, the market-price of the commodity is thereby 
lowered, and the profits of the producer proportionally 
diminished. 

Questions connected with the supply of provisions to the 
Crimean army having called increased attention to this sub- 
ject, an attempt was lately made by the provision^merchants 
of Cork to arrive at more certain conclusions respecting the 
nature and extent of the disease, and its precise influence on 
the character and condition of the flesh affected by it. 

Having been invited to assist in this research, by reporting 
on the microscopical appearance of the disease, and the meat 
affected by it, the following notes of a careful examination of 
fresh and cured pork, supplied to me, were my contributions 
to the inquiry : 

The facts noted are not new to science, the subject having 
attracted the attention of several German, French, and 
British physiologists, and the results of their investigations 
being for the most part similar to my own. 

The matter has not, however, been discussed in the ^ Micr. 
Joum.,' and the following record of independent observation, 
and personal inquiry, may interest the readers of this maga- 
zine, and possess corroborative value when taken in con- 
nection with the more important investigations of other 
naturalists. 

Nineteen specimens were supplied to me, viz. : 

6 of healthy fresh pork from various parts of different 
pigs ; 

6 of fresh muscle, "slightly measled;*' 
6 of fresh muscle, "badly measled ;" 
1 of cured pork, " badly measled.'' 

The " measles " are occasioned by the presence of a para- 
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sitic wonn^ known to physiologists and anatomists as the 
" Cysticercus ceUulosa" 
This wonn^ as it occurred in the muscle or flesh of the 

Sork supplied to me, consists of an external bag or cyst of 
elicate rugose membrane, enclosing the animal of the Cystu 
cercus, retracted within its folds ; the space not occupied by 
the worm being filled with a clear watery fluid. 

PL II, fig. 1, represents the natural size of the " measles " 
in fresh muscle; fig. 2 the same in stale or salted pork; and 
fig. 8 the same from fresh muscle, magnified 6 diameters. 

The animal of the Cysticercus, when withdrawn frx)m the 
cyst, within which it lies invaginated, and curled up, in 
all the specimens, consisted of a slightly enlarged head, 
fig. 4 a, and a neck formed of numerous rings, fig. 4 b, 
gradually enlarged into a bladder-like vesicle, fig. 4 c, 
which constitutes the body of the worm. 

The neck and body of the Cysticercus are filled with a 
mass of minute transparent bodies, which a farther examina- 
tion leads me to regard as cellules discharging the function 
of assimilation, t. e., converting the material endosmotically 
absorbed by the cyst and bladder-like vesicle into the sub- 
stance of the Cysticercus. The form of these cellules is 
usually that of a fiattened circular disc, and their average 
diameter tbV^^^ ^^ ^^ inch, but neither their size nor form 
is constant, some being linear, others irregular in outline, 
and many not exceeding ^^ji^ of an inch in diameter ."^ 

The head of the Cysticercus is provided, at its extremity, with 
a circlet of about 24 booklets (fig. 5 a), immediately beneath 
which are situated 4 circular organs, b, b, afterwards more 
fully developed in the mature condition of the Cysticercus. 

The booklets, upon further examination with higher powers 
of the microscope, are seen to consist of a stem fixed in the 
flesh of the head (fig. 6 a), a barb (fig. 6 b), and a sickle-like 
point (fig. 6 c). 

The Cysticercus, as above described, constituting the 
''measles,^' is imbedded between the fasciculi of the muscle, 
and occupies a chamber formed by the inflation of its cyst. 

The cyst which in a fresh state fills the entire chamber, 
on the death of the pig parts with its contained fluid, which 
permeates the surrounding tissues. 

The chambers then collapse, and the muscle in consequence 
becomes soft, and flabby to the touch. 

* [These elliptical bodies are composed in most part of carbonate of lime, 
and would appear to be intended more for the purpose of giving mater 
firmness or solidity to the part of the entoeoon in which they occur than for 
any other function. — £])8.J 
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The ^' measles " in the specimens supplied to me were all 
visible to the naked eye, the cysts when inflated being of an 
elliptical form, and having an average length of about one 
third of an inch. 

The coil of the enclosed worm was nearly globular, with 
an average diameter of about one tenth of an inch. 

In the ^^ slightly measled " pork the size of the worm was 
often less than in the " badly measled/' but in every case 
the Cysticercus seemed to have reached the same degree of 
organic growth, and in none of the specimens, ^'healthy'' 
or otherwise, could I detect the slightest trace of the animal 
in an earlier stage of development. Had the eggs, or young 
animals, existed, they could not have escaped my notice. In 
the specimens marked " healthy " there was no trace what* 
ever of the Cysticercus. 

The muscular tissues at a little distance from the cysts did 
not present any distinct alteration in their normal and 
healthy character, but in the immediate neighbourhood of 
the cysts there were evident traces of the altered or diseased 
condition of muscle known to physiologists under the name 
of ^^ fatty degeneration/^ Where the " measles ^' are nume- 
rous /a/^y degeneration would be proportionally great in com- 
parison with the amount of healthy muscle. 

In the salted specimen the cysts were empty of fluid, and 
the ^' assimilating cellules'' in the body of the worm had be- 
come somewhat opaque, presenting a central granular nucleus 
instead of the clear transparent appearance noticed in the 
fresh specimens. I conclude from this that the life of the 
Cysticercus is destroyed by the process of " curing/* Pig. 7 
shows the appearance of the assimilating cellules in thefresh, 
and fig. 8 in the cured specimens. 

It is maintained by the most eminent physiologists of the 
present day, that the Cysticercus of the pig is the '^ scolex," 
that is, the intermediate or arrested conation of the ^' Ttsnia 
solium/* or tape- worm of man and other manmialia. 

The organization of the Cysticercus, as above described, 
goes far to establish this opinion, and direct experiments in- 
stituted upon dogs and other quadrupeds fed upon fresh 
" measled " pork seems to place it beyond a doubt. 

In the present case there was neither time nor opportunity 
to verify this theory by direct experiment. 

The history of the early condition and future development 
of the Cysticercus, the pathological and hygienic deductions 
to be drawn from the above observations, and their bearing 
upon the wholesomeness or otherwise of fresh, cured, or 
cooked '' measled " pork are questions which appertained to 



GKKVILLB, ON DIATOMAOE^. 7 

the branch of the inquiry entrusted to my colleagues ; I may^ 
however^ observe^ that the microscopical examination here 
detailed would lead to the conclusion that the presence of 
the Cysticercus in the small numbers which occur in ^' slightly 
measled " pork does not appreciably affect the healthy con- 
dition of the muscular fibre^ and that it is only when the 
numbers of this parasite are considerable that the fatty de- 
generation and watery condition of the muscles become 
apparent; and as it farther appears that the operations of 
jcuring^ or cookings destroy the assimilating powers of the 
cellules^ and consequently the life of the Cysticercus, it 
would seem that no apprehension need be entertained of 
tape*worm following the use of ^' measled '^ pork, provided the 
flesh be carefully cured or thoroughly cooked. 



Description of some New Diatomacbous Forms /rom the 
West Indies. By Robert KIaye Greville, LL.D., 
P.R.S.E., &c. 

Some months ago I received a box of shells from my friend 
Mrs. William Eccles, of Trinidad, among which was a small 
marine species covered with an entangled tuft of sea-weeds 
and zoophytes. This, as it appeared to contain Diatomicea, 
I manipulated in the usual way, and on careful examination 
found it to yield a number of exceedingly interesting kinds, 
especially if the very small quantity of the prepared Material 
be considered. As it would scarcely serve any useful purpose 
to work out every form which presented itself in a gathering 
so trifling in extent, I propose to confine myself on the pre- 
sent occasion to the description of such as seem to be new ; 
and 1 shall only mention that among the remaining forms 
worthy of notice the following were observed : Synedra undu- 
lata, Bail., S. superba, Kiitz., Cocconeis Grevillii, Sm., Navi- 
cula Hennedyi, Sm., N. crabro. Eh.,* Amphora obtusa and 

• As Professor Smith has not yet ^iven a figure of this species, I can 
only condade from his description, which most accurately agrees with the 
form before me, that I am correct in my reference. The figures engraved 
by Ehrenberg, in his * Microgeologie,' PI. XIX, fig. 29, are not satisfactory, 
especially a and b. The half frustule c, however, is probably the true form, 
with the fault moniliform structure of the striae omitted, and the constric- 
tion far too widely concave. In the absence of authentic materials, I cannot 
venture to speak with any certainty of Navicula pandura of De Br^bisson, 
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A. lineataj Greg.^ Podocystis Americana^ Sail., Climaca^henia 
moniligera, Eh., Rhabdonema arcaatum and R. Adriaticum, 
Kiitz., Grammatqphara hamulifera, Kiitz., Asterolampra impar, 
Shadb. 

1. Cocconeis punctatissima, Grev. Valve elliptical-oval, 
densely areolato-punctate ; striae monilifonn, concentric with 
the extremities^ the moniliform structure ceasing within the 
margin so as to leave a simply striated border; median line 
dilated towards the extremities. Length of fiiistule 0'0020" 
to 00024" ; breadth 00012" to 00016". Striae 20 in 0001". 
(PI. Ill, fig. 1.) 

Hab, — All the species in this paper are marine, from the 
Island of Trinidad. 

One of the most beautiful species I am acquainted with, 
and closely allied to a new MS. species from the Black Sea, 
distributed by Professor Smith under the name of Cocconeis 
Morrisii ; in fact, a mere cursory examination might readily 
leave an impression on the mind that the two were nothing 
more than varieties. A careful comparison, however, has 
satisfied me that they are truly distinct. The general out- 
line is the same in both, but the striae in C. Morrisii are 
coarser and far less numerous than in the West Indian Diatom. 
The beading is also much larger, more equal in size, and 
more separated. In C. punctatissima the beading, in con- 
sequence of the very numerous striae, becomes more minute 
as it joins the median line, which latter presents the appear- 
ance of a rather broadly linear, indistinctly defined, pale space, 
dilated towards the extremities, where it terminates elliptically. 
In the single valves, which are most frequently met with, there 
is but o'ne side, as it were, of the median line visible, which 
gives them a very peculiar aspect. 

It is more difficult to separate this species by a written 
character from the variable C. placentula, although the 

who defines the striae as simply costate. Under these circnmstances, I take 
the opportunity of offering an illustration of N. erabro, as it occurs in my 
Trinidad gatherinp:, in the hope that it may be regarded as a faithful typical 
renresentation. The truth is, the group to which this species of Navicula 
belongs is one of great perplexity, and I trust that my friend, Professor 
Gregory, who is studying it, will do something towards clearing it up. The 
two forms which he has named N, nitida, Sm. P in the fourth volume of the 
* Transactions of the Microscopical Society,' will probably prove to be the 
same as our present species, tne moniliform structure having been perhaps 
overlooked from its extreme obscurity. As the name above mentioned does 
not occur in the second volume of Professor Smith's * Synopsis,' that of 
N. erabro has doubtless been substituted for it. The outline and general 
character of Professor Gregory's N. ? pandura, Br^b. ? is also extremely 
similar to the Trinidad Diatom. 
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features are immediately appreciated by the eye. C, puncta^ 
tissima is more uniform^ and considerably larger; but the 
best mark is the conspicuous peculiarity of the median Une^ 
which in C placenhda is simple. 

2. Cocconeiacrebrestriata, Grev. Valve elliptical, delicately, 
doeely, and uniformly punctato-striate ; stri» concentnc 
with the extremities ; median line straight, simple. Length 
of frustule 00022" to 00028" ; breadth 00012^' to 00014". 
Striae 80 in 0001". (PL III, fig. 2.) 

A well-characterised species. The strise are numerous and 
closely arranged, with a faint appearance, requiring careful 
adjustment in order to render them distinct. Under higher 
powers the sculpture of the striae exactly resembles ordinary 
cellular tissue, which under inferior powers causes the uni- 
form oval-punctate appearance. Occasionally a border of the 
valve is indicated by a faint line, as seen in the ficrure, but 
this k not always apparent. ^' 

3. Cocconets inconspiciMf Grev. Valve nearly circular, 
border broad, rather strongly striated; disc diaphanous; 
strise concentric with the extremities, faint, obscure in the 
centre. Diameter of frastule O'OOll". Strise at margin 22 in 
0001". (PI. Ill, fig. 8.) 

This is a most dehcatQ. form, so transparent as to be very 
easily overlooked. The border being the most strongly 
marked, first catches the eye, appearing like a mere striated 
ring, until the median line and nodule be brought into focus. 
The strise of the disc are perceptible for about a third of the 
space between the border and the median line, when they 
gradually become quite obscure. 

4. Campylodiacusfenestratusy Grev. Valve nearly circular, 
the broad prominent border composed of a series of narrow 
cells ; disc with four lattice-like sculptures formed by 3 — 4 
bars crossing each other at right angles. Diameter of frus- 
tule 0-0023". (PL. Ill, fig. 4.) 

No drawing can do justice to the exceeding beauty of this 
Diatom. The broad and prominent border is equal to about 
a fifth part of the whole diameter, and is composed of narrow 
parallel cells, which, at first sight, have the appearance of a 
double series, a deception arising from an undulation in the 
substance of the valve. Radiating striae appear to pass fix>m 
the border for a short distance towards the centre of the disc, 
which is occupied by four remarkable sculptures, exactly 
resembling square windows in miniature, the bars sharp and 
slender, and the panes actually appearing as if they trans- 
mitted light. The windows are not perfectly symmetrical, 
as some of the rows of panes are larger than others ; never- 
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theless tlie resemblance is so perfect^ that^ if it were possible^ 
they might pass for the reflection of real windows. The 
figure cannot give the effect of this^ as the transparency of 
the valve is necessary to complete the deception. 

5. Campylodiscus Ecclesianus, Grev. Valve nearly circular, 
the border composed of a double series of narrow-oblong cells ; 
disc with two rows of short, broad, truncated bars, separated by 
a broad median line, firom each end of which radiate a semi- 
circle of fine strisB. Diameter of frustule 0*0024". (PL III, 
fig. 6.) 

Of this fine species, not less charming in the elegance of 
its sculpture than the preceding, the gathering furnished 
two examples. It is similar in size to the last, but some- 
what more contorted, so that, when one portion of the valve 
is in focus, the details of the remaining portion are less visible 
than as they are represented in the figure. The valve is very 
concave. The central part of the disc occupied by the two 
rows of bars is nearly fl^t ; but on each side Sf theW and 
at their termination the disc is inflated ; the lateral inflations 
beiog unsculptured, the terminal ones ornamented with strise, 
which radiate &om the ends of the median line, and stop 
before reaching the border, so as to form a semicircle. I am 
not aware of any known species which can be brought into 
comparison with this splendid form, on which I have conferred 
the name of Mrs. William Eccles, a lady who has most kindly 
collected for her friends many objects of natural history in 
the Island of Trinidad. 

6. SurireUa eximia, Grev. Valve linear-oblong, rounded at 
the ends, very slightly constricted in the centre; canaliculi 
delicate, about 18 on each side, reaching the narrow-linear, 
transversely striated median Une, which is attenuated towards 
the ends, and becomes as narrow as the canaliculi. Length 
of frustule 0-0020" to 00028'^; breadth 00008" to 00012". 
(PL III, fig. 6.) 

This extremely delicate and hyaline Diatom approaches S. 
lata in form, but differs in every other respect. The cana- 
liculi are equidistant, and as fine as those of S, gemma ; the 
alae narrow, but conspicuous. A characteristic feature is the 
linear, transversely striated median line, which is gradually 
attenuated at each extremity, until at about the third or 
fourth pair of canaliculi from the end it becomes as slender 
as the canaliculi themselves. 

7. Navicula Gregoriana, Grev. Valve elliptical-oblong, 
with abruptly produced and rounded ends; striae obscurely 
moniliform, interrupted on each side by a longitudinal, linear, 
blank space, which slightly converges towards the central 
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nodule. Length of frostule 00024" to 00088"; breadth 
00010" to 00014". Striffi 25 in 0001". (PI. Ill, fig. 7.) 

A very striking and interesting species, of which I have 
seen two individuals of the sizes indicated in the specific 
character. Like others of the group to which it belongs, it 
would appear to vary greatly in its dimensions. It seems to 
be most nearly related to N. clavata of Gregory (* Trans. Micr. 
Soc./ vol. iv. p. 46, PL V, fig. 17), which it closely resembles 
in general outline ; but, as Professor Gregory has already re- 
marked, there can be no doubt regarding the distinctness of 
the present form. The most conspicuous difference lies in 
the blank space which interrupts the striation on each side 
throughout the whole length of the valve. In N. clavata 
this space follows nearly the same rule as in iV^ Hennedyi, 
Sm., the outer boundary of the space corresponding with the 
curve of the valve. Whereas, in the Diatom under con- 
sideration, the blank space constitutes a mere linear band, 
running parallel with the median line, except at the centre, 
where it bends slightly towards the nodule. Between this 
space and the median line the interrupted striae form also 
linear bands, which are continued into the produced extremi- 
ties. The striae are more numerous than in N. clavata, and 
very obscurely moniliform. Another species to which our new 
Diatom bears, at first sight, no inconsiderable resemblance, is 
Pinnularia {Navicula) Couperi of Professor Bailey, described 
in his microscopical observations made in South Carolina, 
Geoi^a, and Florida. {' Smithsonian Contributions to Know- 
ledge,' vol. ii.) In that form, however, the ends are not suddenly 
produced, the sides are somewhat constricted, the striation is 
conspicuously moniliform, and the blank spaces, instead of 
running parallel with the median line, and terminating at 
the angle where the produced ends spring £rom the lateral 
curve of the valve, are gradually attenuated, and converge 
and terminate with the median line itself at the nodule. I 
have much pleasure in dedicating this fine species to my 
friend Professor Gregory, whose acuteness and perseverance 
have converted the unpromising sand of Glenshira into 
" diggings " rich in new and curious forms. 

8. Navicula compacta, Grev. Valve broadly oblong, con- 
stricted at the sides, the shoulders much rounded, ends sud- 
denly produced, obtuse; striae becoming faint towards the 
middle, where they are stopped by a Ime running close to 
and parallel with the median Une. Length of frustule 
00010"; breadth 00006". Striae about 42 in 0001". (PI. 
Ill, fig. 8.) 
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I am not aware of any described speciea which Approaches 
the present minute form. The striae are slightly radiate^ 
and though quite evident at the margin^ become gradually 
faint. The Ime which runs on each side^ parallel with the 
median line^ passes through the valve^ as it were^ to form the 
produced extremities. 

9. Pleurosiffma compactum, Grev. Valve linear-lanceolate, 
obtuse; flexure of the median line so great that it touches 
the margin^ about midway between the central and terminal 
nodules^ the curve following the same gradient to the ex- 
tremity; striae obscure. Length of frustule 0'0035" to 
00046" ; breadth 0-0006 ' to 00008". (PL III, fig. 9.) 

This Pkurosiffma, of which I possess several specimens, is 
well marked by the excessive flexure of the median line, 
which is greater than in any species known to me, while 
the flexure of the valve itself as it is presented to the eye is 
so moderate, that a straight line drawn from the terminal 
nodules through the central one, passes considerably within 
the margin. Prom the point where the curve of the median 
line touches the margin, the latter, to the furthest extremity, 
is nearly straight, and is just perceived exterior to the curve 
of the median line, as the latter approaches the nearest end. 

10. Mastoghia minuta, Grev. Valve elliptical-oval to ellip- 
tical-oblong, conspicuously apiculate; loculi 12 to 18; striae 
very fine and close. Length of frustule 00008" to 00010"; 
breadth 00004". (PI. Ill, fig. 10.) 

Although I have seen numerous frustules of this minute 
Diatom, I have been imable to obtain a front view. As a 
species it is evidently allied to M. apiculata of Smith ; but it 
differs in being scarcely half the size, and essentially in the 
much larger loculi. It is also much more decidedly apicu- 
late, being generally even strikingly rostrate. 
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TRANSLATIONS. 



Algarxtm Unicsllxtlabium Genera nova et minus cognita, 
pramissis Obseryationibus de Alois Unicellularibtjs 
inffenere. 

New and less known Genera of Unicellular Alo^^ preceded 
by Obsssyations respecting Unicellular ALGiis in general. 
Bjr Alex. Braun. (Leipsic^ 1855 ; with six Plates.) 

The author^ after adYerting to the important aid to be de- 
riYed firom the study of the lowest plants^ and especially of the 
Alg€S, and more particularly of their cYolution^ in the adYance 
of our knowledge of the morphology and physiology of plants^ 
and the establishment of a systematic arrangement of the 
vegetable kingdom, proceeds to some observations concerning 
unicellular Algm in general^ the substance of which is as 
follows : 

Whether or not unicellular plants really exists appears to be 
a question of no light moment towards the understanding of 
the gradation of Nature in ascending from the lower to the 
higher organisms^ and especially towards the construction of 
a methodical arrangement of the Yegetable kingdom in con- 
gruity with Nature^ whose principles^ as well as the correct 
appreciation of the nature of each plants are chiefly to be 
sought in the study of the processes of CYolution. 

For our knowledge of the natural system of plants^ which 
is daily increasing^ indicates^ in scarcely dubious terms^ a 
parallelism between the primary diYisions of the Yegetable 
kingdom and the principal stages of morphosis presented in 
the deYclopment of each indiYidual plant (that is to say^ of 
those belonging to the more perfect class) ; and thus is shown 
a certain analogy between the Yegetable kingdom and the 
organism of the indiYidual plants and the prcYalence of a 
similar law of eYolution proceeding by steps^ in each. 

It is well known that the primary germ and rudiment of 
the nascent plant is a homogeneous and indifferent substance^ 
presenting scarcely any differences either in external form or 
internal constitution. In phanerogamous plants this is ap- 
parent in the formation of the embryo sac^"*^ which is ulti- 
mately changed into the substance of the endosperm, and to 

* That the embryo sac Ib the commencenient of ilie future plant, besides 
by analogy, is proyed bv its nature, inasmuch as being disconnected from 
the parent tissues, ana dJ^stroying by its own ^owth the texture of the 
surrounding cells, it leads as it were a parasitic life within the parent plant. 
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wliich, among the vascular cryptogams, the pi*o-embryo or 
prothallium corresponds. After fecundation, there arises from 
these transitory primordia another and principal series of 
vegetable generations, commencing from the embryo, and pro- 
ducing the vegetative stirps, by whose evolution in opposite 
directions the (Ufferences of root, stem, and leaves are produced. 
Subsequently, in the ascending portion of the siirps the mor- 
phosis of the plant is continued, and those stages of the process 
appertaining to the vegetative life having been established, it 
passes into a new stage by the formation of the flower, and by 
the intervention of the flower ultimately attains to the object 
of the whole vegetation in the production of the /no/. 

A similar kind of gradation is exhibited in the vegetable 
kingdom taken as a whole. This begins, as is obvious, in the 
more simple plants, which present only trifling distinction of 
organs either external or internal, the root, stem, and leaves 
being either, as it were, fused together or ambiguous. They 
have neither flower nor any true fruit; the organs of fructifi- 
cation are closely connected with those of vegetation, and the 
act of fecundation, if any take place, is competent merely to 
excite, as it were, the first stage of evolution of the plants 
since there is no succeeding generation whatever. 

To this category belong the lower cryptogamous plants, 
aphyllous or simply cellular, and which have been, not inap- 
propriately, termed by recent wnter&'—protophytes or thallo- 
phyies. They represent, as it were, the pro-embryos of the 
higher plants, and constitute, in fact, the primordial vegeta^ 
tion in protogsean history, as well as in the existing economy 
of nature, forming the broad foundation of the whole vegetable 
kingdom. 

This primary division in the natural system is succeeded 
by another, characterised by a heteromorphous, duplex vege- 
tation, for a knowledge of which we are especially indebted to 
the discoveries of recent observers ; for to the primary and 
transitional vegetation, that is to say, to a homogeneous pro* 
thallium, aphyllous and merely cellular, fecundation being 
completed in the prothallium itself, succeeds another, charac- 
terised by the distinct formation of external parts (stem, root, 
and leaves), as well as by the constitution of the internal 
texture composed of a mixture of cells and vessels. Thus 
from a lower stage the vegetation is advanced by successive 
generation to a higher, but withoat its ever attaining to the 
ultimate goal, inasmuch as plants belonging to this division, 
in which the progress of the metamorphosis is interrupted, 
and remains at the stage of a vegetative stirps, never arrive 
at the production of flower and fruit distinct ^m the vegc- 
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tative formationB. To this category belong the higher/yas« 
cular cryptogams^ furnished with leaves^ of which^ according 
to authors, and also £rom the historical evidence supplied 
by geology, is constituted the second division of the vege- 
table kingdom, formerly the highest throughout the more 
ancient periods of the protogSBan Flora. The term cormophytes 
might be employed to distinguish the plants included in this 
section. 

The plants belonging to each of the above divisions, and 
which have conjointly, since the time of Linnaeus, been termed 
Cryptogamia, all agree in the circumstance of their wanting 
flowers and true fruit, a character by which they were distin- 
guished by those fathers in Botany who are esteemed by 
Linnaeus as the first orthodox systematists — Csesalpinus and 
Ray. These are succeeded by the fioriferous or phseneroga- 
mous plants {anthapkytes) , which again, like the cryptogams, 
exhibit a binary division, according to the degree of evolution 
which they reach ; for there are some in which the production 
of the flower commences, indeed, through a more exalted me* 
tamorphosis of the leaves, but is not fully completed, the 
carpellary leaves which constitute the true firuit enclosing 
seeds being deficient. As plants of this kind, which, though 
famished with a flower, have no true fruit, are to be regarded 
the Cycade€B and ConifenBy which, formerly the subjects of 
futile and vain attempts at explanation, are now admitted 
without doubt to be gyianospermous, a truth for which we 
are indebted to the sagacity of Robert Brown. That the 
gymnospermous anthophytes really constitute a separate and 
independent group, by no means to be associated with the 
dicotyledons, with wluch they have hitherto been classed by 
most systematists, is proved by their habit^"^ the very incom-^ 
plete structure of the flowers, the disposition and unusual 
formt of the stamens, and by the structure of the wood, but 
chiefly by the mode of generation, whose very manifest ana- 
logy with that of cryptogams has been excellently illustrated 
by Hofioieister. It is manifest, therefore, that they must be 
put in the lowest place, among the phanerogams, contermi- 
nous with the cryptogams, an arrangement which is favoured 

* The habit of the Cycadea is manifestly filicoid, and that of the Coni- 
fera to a certain eitent like that of the I^eopodiacea. The foliation of 
^alUbwria can only be compared with the fronds of Martilia and of some 
ferns {ScMzea, Atfianium). 

f Their disposition always in continuous spirals, never in determinate 
cycles (Terticells) ; form more or less foliaoeous and expanded ; anthersife- 
roas thecae frequently numerous, whence a certain degree of resemblance 
to the sporanziophorous traits of Lyeopodium, the sporophylls of Equitetum, 
ftc. 
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not less by geological than it is by morphological con- 
siderations. 

Another division^ lastly^ of phanerogams, in which the 
highest stage of the vegetable kingdom is reached, em- 
braces all flowering plants which at the same time produce 
true firoit — angiospermons anthophytes ; and in this section 
the subdivision into monocotyledons and dicotyledons is of 
secondary importance. 

In what way the ve&retable kingdom, as far as concerns the 
scale or grad Jion of evolution, a^es ia general with an indi- 
vidual plant, may, with respect to the first commencement 
of the lowest step, be so specifically compared, that a law of 
analogy is clearly apparent in the accordance of the lowest 
plants with the lowest state of a higher plant. It is evident 
that every plant commences in a soUtary and simple ceU, 
either a spore or an embryo sac; it is clear also that the suc- 
ceeding (succedaneous) generation originates in a simple cell 
(embryonic vesicle) ; the vegetable kingdom presents an ana- 
logous commencement ; its lowest members are plants unicel- 
lular throughout their life — plants, that is to say, constituted 
of a single <;ell persistent through the whole period of evolu- 
tion, and performing all the vital functions. The existence 
of unicellular plants of this kind has been long and frequently 
shown, though demonstrated by imperfectly known, and for 
the most part erroneous examples, until Nageli laid a new 
foundation for the doctrine,in his careful illustrations of several 
genera of unicellular AlgeR, and their classification according 
to a new method. But the limits within which that expe- 
rienced observer circumscribed the unicellular Alg(B^ ^PP^^ 
to the author too restricted, and scarcely such as should be 
closely observed; a circumstance which some have endea- 
vour^ to turn to the disparagement of the doctrine itself, 
going so far as wholly to deny the existence of unicellular 
Algm at all, or even as to declare that the proposed genera 
were most of them the primordia merely of more perfect 
Alga or of other plants, whilst others were said to be the ova 
of animalcules. It is scarcely worth while to attempt the 
refutation of these opinions, since they are unsupported by 
arguments derived from, accurate observation, and because all 
who may enter with unprejudiced views into the vast domain 
of the lowest Alga will be convinced that the truth is other- 
wise. 

{To be continued,) 
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NOTES AND CORRESPONDENCE. 



Vote on Vortioella. — One evening watching an Actinopkrys 
Sol procuring his supper^ more suo, my attention was attracted 
to an object in another part of the field also feedings but in a 
manner never before observed by me. 

This was a common Vorticella {Nebulifera) feasting on a 
large jelly-like mass which much resembled the body of an 
AfMsba. Instead of the ordinary^ apparently rotatory, vortex- 
creating movements of the ciUae, whereby food is usually 
brought to the oesophagus, cilise were seen protruded from 
withm the oral aperture and applied, as we would our finger 
and tkumb, in picking out from the gelatinous mass the oUy- 
looking psurticles with which it was studded. After appro- 
priating several of these, the creature would suddenly retreat, 
by the contraction of its pedicle, beneath a leaf of duckweed, 
from which, in a few seconds, it would emerge, again to renew 
its feast. 

I continued to watch this proceeding untU I had seen it 
repeated a great number of times ; and I distinctly noticed 
that, as the highly refracting particles disappeared from the 
gelatinous mass, the body of the Vorticella appeared to become 
more and more charged with them. 

Dr. Carpenter, in his recent work on the microscope, 
observes — " There is no reason whatever to believe that these 
animalcules (VorticeUai) possess any organs of special sense.'' 
And again, " IS they are really endowed with consciousness, 
as their movements seem to indicate, though other considera- 
tions render it very doubtful, they must derive their percep- 
tions of external things from the impressions made upon their 
general surfSEU^e, but more particularly upon their filamentous 
appendages.'' 

I would merely remark that it is difficult for an ordinary 
understanding to dissociate the phenomenon here recorded, of 
this humble Vorticella selecting its food from corresponding 
actions in beings possessed of undoubted ^' consciousness " — 
difficult not to regard this diminutive creature, selecting its 
dainty morsels, even as a type of our own humanity. — 
H. Wilson, Runcorn. 

VOL. V. c 



18 MEMORANDA. 

Cdmatnla rosaoea—Enoriiiitio State. — In his recently pnb- 
lislied work on 'The Microscope and its Revelations/ Dr. 
Carpenter has announced the discovery of the young or en- 
crinitic state of the Comatvla in Lamlash Bay^ where, he 
says, ''it is so abundant that it may hereafter fbid its way 
into almost every cabinet/' I have found it in the same 
locality, when dredging along the shores of Holy Island. 
Lamlash Bay, indeed, is rich in Echinodermata, yielding 
many of the finer species, and amongst them the bewitiful 
Echinus Flemingii. 

It may be interesting to some of the readers of the 
' Journal ' to know of a southern habitat for so great a rarity 
as the young Comatula. I have obtained it in abundance in 
Salcombe Bay on the Devonshire ooast, between the end of 
July and the middle of S^tember. It Occurs profusely on 
sea- weeds, zoophvtes, stones, &c. I have in my possession a 
bunch of weed from this locality which is literally covered 
with young Comattda, in every stage of development. Sal- 
combe is on the South Devon coast, and about five mileafrom 
the town of Kingsbridge.^^THOMAS Hincks, Leeds. 

Glaucoma sointUlaiiB. — ^The germs of this InAisorium exist 
in the atmosphere. 

After boiling an infusion of chlorophyll (dried juice of 
cabbage and distilled water), in which I had been breeding 
Glauconue, but from which aU traces of life had disappeared, 
I exposed the boiled solution to the atmosphere, and in lesa 
than a week tolerably large Glattconue were again visible. 

Form. — Glaucoma changes its shape from that of an elon- 
gated oval in the earlier stage of its growth to various 
other forms. 

I have not been able to discern an external integument; 
the internal substance of the body, which appears semi-fluid^ 
solidifies towards the outer part as the animalcule increases 
in size. Possibly the cells ma^ be developed in the centre, 
which always remains more liquid than the remaining portion 
of the body. 

Internal «/nec/t«ra.— Besides the vessels to be described^ 
there are many small granules which, on minute examination, 
have the appeafanee of cells. 

Glaucoma has no bowel. — ^What Professor Ehrenbexg mis- 
took for « winding canal is simply the vacant space between 
the internal globvdes, which sometimes presents that appear- 
ance when they are very numerous ; at first sight it is very 
likely to deceive the observer. 
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1%e numik is a slit or tear in the outer surface^ it forms the 
ivide entrance to a conical gullet. 

I have crashed a great number of GlaucoffkB with the 
covering glass^ and on examining them immediately after- 
wards^ some which were still alive had been torn open at the 
opposite side of the body^ and food was entering there just as 
at the mouth. 

The particles of food enter the gullet and accumulate at the 
pcHnted extremity. Whether they there are admitted into 
a cell ready constructed^ or simply form themselves into a 
ball, I have not yet been able to see. But when the blue 
globule (in case indigo is employed to feed them) has attained 
a certain size^ its own weight and the current from without 
seem to force it into the substance of the body. Here it 
remains fixed^ and^ with the exception perhaps of a slight 
change of position as the body becomes filled with globules^ 
it does not move— certainly the food does not rotate. 

The contractile vesicle is situated at the end opposite the 
mouthy and as the animalcule becomes developed a system of 
smaller ones^ into which the fluid contents of the larger one 
are forced when the latter contracts^ makes its appearance. 
K a young Glaucoma be dried up the contractile vesicle 
emits rays or beams^ which widen as their distance in- 
creases from the central vesicle. Sometimes more than one 
lai^e vesicle are visible. I have seen a discharging orifice in 
Glaucoma, but could not always distinguish one ; probably one 
is always present. 

Gkmcoma reproduces by self-division. I have never seen any 
Imt tranwerse fissuration, and that frequently. That another 
reproductive process exists is certain from the fact that 
Glaucoma is developed from ffcrms, and this^ along with the 
further development of the aimnal^ I shall endeavour at some 
further time to elucidate. — James Samuelson^ Hull. 

Obloiir «r Blood OoqrasoleB.— In the description usually 
given of the coloured eorpuacles of the blood, I discover an 
error which ought not to remain uncorrected. 

Thus Kolliker CMicroscop. Anat./ b. ii, p. 856), ^'Die 
Farbe der BlutzeUen ist nicht roth wie die des Blutesj 
Bondem blassgelb, und zwar aus physikalischen Grunden 
heller bei gans abgeplatteten, etwas dunken bei mehr auf- 
gequellenen zellen.'' 

Henle also (^Anat. G^n^rale, t. i, p. 457, trad. Jourdan, 
1848) says that, ^'Les corpuscules coloris du sang se dis- 
tinguent sur-le-champ par leur couleur jaune&tre.'' 
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Now I am perfectly aware that the above appearance is 
given by some authors as presenting itself imder the miero- 
scope^ but less distinguished writers make no mention of the 
condition under which the yellow colour is observed, and 
most elementary ^^ text-books^' of physiology for students 
convey the idea that the coloured corpuscles are actually of a 
faint yellow hue. 

Now it stands to reason that no amount of yellow discs can 
produce the intense scarlet of human blood; on the contrary, 
I hold it as a positive fact that the colour of each particular 
flattened, circular, or oval disc of mammifer, bird, reptile, 
batrachian, or fish, is as deep and vivid as the mass of the 
blood of which it is a constituent part. The scarlet disc of 
man, when magnified by 500 diameters, fades almost to a 
pale straw colour; for, as you know perfectly well, the 
crimson that painted a surface the ^-^it^Tr^^ (about) of a 
square line is diffiised over a superficial extent of not less 
than 2*10 square lines, which is a chromatic dilution of 
142'800 times. It is not, therefore, surprising that the 
homoeopathic quantity of red in the amplified image, be- 
sides loss, should hardly be recognised as such. 

Suppose fl5, 3*2, of fresh blood in a flat-bottomed glass 
vessel, 1*5 inch wide (cylindrical); the mass will have 
nearly the proportions of a blood disc, and a bright scarlet 
hue. Imagine, now, the same blood in a similar vessel, 750 
inches wide, and thinned out with transparent syrup, of the 
specific gravity of the blood, imtil the mixed fluid would 
stand 150 inches high in the glass; would not this liquor, 
when viewed from above, give the same impression of colour 
to the eye as a single blood-corpuscle as seen " under the 
microscope,^' with a power of 500. 

I be^ to say, that I believe the error just pointed out in 
descriptions to exist only in the terms used, without care 
being had to explain why the red corpuscles appear faintly 
yellow ; but this inadvertence is calculated to mislead pro- 
fessional men, and even some professors in this country, 
who teach physiology entirely from books. — Christopher 
Johnston, M.D., Baltimore, U.S. 

Use of the Miorosoope. — ^The following case is so interesting 
a triumph for the microscope that I send it for your perusal, 
and insertion, if you please, in the ' Journal.' 

A few days ago a medical friend told me of a patient who 
was then passing very large quantities of fat in her evacua- 
tions, and who had been doing so for a long time ; he ofiered 
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to proenre me some of the material for micrOBCopic examina- 
tion, and shortly afterwards I received a specimen. It seemed 
ver^ similar in appearance to a coarse butter, was soft, and 
easily broken down, but it was dense, and sank in water. On 
examining it with a half-inch object-glass not a single fatty 
globule could be seen; neither did ether extract any oil. 
The mass consisted of a great number of large cells loosely 
abrogated, each had a clear transparent wall, without a 
visible nucleus, and contained a light brown granular mass> 
but which was separated from the cell-wall by a transparent 
medium. Average size of cell tAo^^ ^^ <^ inch. It was 
dear that the material more closely resembled vegetable than 
animal structure, and the accidental discovery of a fragment 
of fibro-cellular tissue strengthened the idea. I then boiled 
a portion, and on the addition of iodine procured a dense 
precipitate of iodide of starch. My next step was to 
examine the mealy potato, as served at table, llie size of 
the cells was the same, but all were empty, or filled only with a 
transparent fluid, and were puckered on the surface. The 
presence of the granular mass'in the others seemed to indi- 
cate that the potatoes had been either uncooked or insufS- 
ciently boiled, the idea of their being taken raw seemed 
incompatible with the loose state of aggregation in which the 
cells were found. I hazarded the opinion that the patient 
ate largely of mashed potatoes, and evidently was a sufferer 
from a weak digestion, as she was unable to digest the starch 
they contained. I was then told that the case was one of 
long-continued dyspepsia, with an excessively irritable state 
of &e stomach and bowels, that the lady could only take 
feurinaoeous food, and the doctor did not believe she took any 
potatoes in any way. The symptoms and '' fatty " dejections 
had lasted for years. I assured my friend that there could 
be no moral doubt about the facts as revealed by the micro- 
scope, and next day I received a note from him to the follow- 
ing effect : 

'' Dear I., — ^I have seen the lady, and you will be gratified 
to hear that for a very very long time she has almost lived 
upon mashed potatoes crushed small ^' (not boiled) . 

I need scarcely add a word upon the flood of light thus 
thrown by the microscope upon what otherwise would have 
been veiled in great mystery ; — ^the facts speak for themselves. 
— T. Inman, M.D., Liverpool. 
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Ckugogattoa of IMatoaiMB0»..^I have had » harg^jstoA of 
-N€meula omphMmnm, in aeveral ga&eriBgs^ thia summer £rom 
t]ke Thames^ at Weybndge^ and have three timeB disldnctly 
witnessed the foUoinsg phenomenon, viz., what I suppose to 
be the formation of a sporangium by the joint conjugation of \ 

three aad four frustules, as in Cosmarinm, and some other ^ 

species o£ Desmidiacee, 

The frustules, three in two cases and four in the other, | 

were attached to the sporangium by a short stipes proceeding i 

firom the centre of the lateial suture of each. I 

In two of the cases the endochrome had been diseharged 
from all; thefrustules in the third, in which fourfrustules 
were attached to the sporangium; one retained the en« 
dochrome, which entirely filled the lorica, and was of higher 
colour, and more condeiised appearance than is presented by 
the species in its ordinary aspect. 

Is it possible this frustule may have been antheridial? 
This is only an idea. 

The sporangial frustule waa marked in a series of nodules 
not unlike in appearance — ^though but just discemable with 
Boss's i-inch — tiiQ cells of a section of Echinus spine. I had 
not the good fortune to trace the development of the sporan- 
gium, having only seen it apparently near its perfection, nor 
have I, in consequence of leaving Weybridge, and my stock 
having been inadvertently thrown away, been able to follow 
its further history. — Thomas Chaklss D&ucs, Chelsea. 
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MicBOBCOPicAL Society^ May i&thj 1866, 
Gborob Shadbolt, ]BSsq«9 President^ in the chair. 

James GlaisHer, Esq.^ Zjewisliam, was balloted for^ and 
duly elected a member of the Socielnr. 

A Paper, by Mr. Wenbam, '' On the Vegetable CeU,'' was 
read. 

June 25M, 1856. 
George Shadbolt, ^sq-^ President, in the chair. 

J. S. Bolton, Esq., Brixton Hill; Hon. R. H. Meade, 
Belgrave Square; and the Rev. A. B. Cotton^ Keppel Terrace, 
Windsor, were balloted for, and duly elected members of 
the Society. 

A Paper, by Dr. Davey, " On the Structure of Bryonia 
dixncay^ was read. 

A Paper, by the Hon. and Rev. S. G. Osborne, " On Vege- 
Growth in the Wheat Plant,'* was read. 

A Report from t^e Committee on J^indessirasiread. 
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ZOOPHYTOLOGY. 



At the Meeting of the British Association^ at Cheltenham^ 
a " Notice," by Mr. J. Alder, was read of several new spe- 
cies of Hydrozoa and Polyzoa, found by him on the coasts of 
Northumberland and Durham. The entire number of species 
described amounted to thirteen, but we are here able to give 
only those belonging to the class Polyzoa, — four in number. 

Class. POLYZOA.. 

Ord. F. infundilmkUa, 

8ttb-ord. denasiomaia {s, FenaUarina), 

1. Fam. Fesicuiariada. 

Gen. 1. Bnskia, Alder, nor. gen. 

FolTzoary oomeoas, consistine of a slender, tabular, creeping fibre, with 
cells aeveloped at> intervals. Cells ovate, adhering throaeh their whole 
length; generally with lateral spine-like processes, also aonering; orifice 
terminal and circular. Polypide with eight tentacles, issuing from a sheath 
of fasciculated setae. 

£. niiens. Alder, n. sp. PI. XTTT, figs. 1, 2. 

Minute, hom-coloured, shining; creeping fibre filiform, branching or 
anastomosing, with occasional short spinous offsets ; cells ovate or &sk- 
shaped, rather ventricose, tapering towards the orifice, the margin of which 
is t)iickened, and slightly nodulous ; sides of the cells produced into irre-. 
gular spines adhering to the substance on which it creeps. Length of 
cell, ^th inch. 

On Flumularia /alcaia, Campanularia plumoia^ &c., from deep water, 
Northumberland coast, rare. 

This interesting little zoophyte has probably hitherto 
escaped observation from its minuteness. The spine-like 
processes at the sides give the cells an insect-like appearance ; 
they are irregular and occasionally wanting. The cells are 
also subject to some variation in form^ especially in the size 
of the aperture ; they lie nearly parallel to the stem^ which 
frequency divides^ and runs along each side of them^ clasped 
by the lateral processes. 

Farrella pedieellaia, n. sp. PL XIY, figs. 1, 2, 3. 

Body ovate-oblong, jrellowish, transparent, with long and veiy slender 
pedicles, uniform in thickness throughout ; tentacles 12. Length of eel), 
d[th inch. 

On old shells of Buceinum undatum and Fusus antiquus, from deep water, 
Cnllercoats; not uncommon. 
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This species differs firom the Laguncula (Farrella) elongata 
of Van Beneden^ in the great length and slendemess of the 
pedicle^ which is usuallj two or three times the length of the 
cell^ and does not enlarge towards the top^ as in the latter 
species. The cells are rather narrower above than in F. 
eUmgata, and the number of tentacles does not exceed twelve 
in any of the specimens that I have examined. The animal^ 
as seen through the transpareivt cell-walls^ is of a pale 
yellowish colour^ with a brownish red patchy indicating the 
position of the stomach. The ovaries are white. The base 
of the cell is finely wrinkled^ and at its junction with the 
pedicle it forms a kind of joints which can be more or less 
twisted at the will of the animal. 

8. Fam. Akyonidiada. 

JlcyomdiuM mamUlatum, n. sp. PL XTTI, figs. 3, 4. 

Encnistiiig, semitranspareiit, brownish, covered with rather long, stout, 
and strongly wrinkled papill», £rom which the poljpides issue ; tentacles 
16 or 18. 

On old shells from deep water, Gullercoats ; not uncommon. 

When carefully examined this species can be readily dis- 
tinguished from those hitherto known by the greater size 
and elevation of the papillae^ which^ although varying much 
in lengthy according to their state of contraction^ are always 
sufficiently prominent to be easily recognised. When most 
contractea they appear like strong manullae^ but their more 
usual fiorm^ when the polypide is withdrawn^ is elongate- 
conical ; when it is expanded^ they are cylindrical and nearly 
linear. This species is parasitical on old univalve shells^ 
which it envelopes with a sub-coriaceous crusty never rising 
into a free state. No septa are visible excepting in the 
margin of young specimens, or when examined as a trans- 
parent object in the microscope. 

AkyamdiuM albidum, n. sp. PL Xm, figs. 6, 6. 

Encrusting, semitransparent, yellowish white; general envelope incon- 
spicuous; polypides prominent, yeutricose, flask-shaped, sub-recumbent, 
becoming erect towards the aperture, which is truncate when contracted ; 
tentacles 18. 

Surrounding the stem of PlumnUaria faleaia in small patches ; from the 
deep-water fishing boats, rare. 

This species looks somewhat like a cluster of separate 
tpriiTnft.U • the poljrpides being prominent and united to each 
other by narrow septa^ which are scarcely perceptible. When 
the polypid^ is extended it is columnar, tapering slightly 
upwards, and expanding into a slight ridge below the &sci- 
culated sheath. 

VOL. v. D 
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DESCRIFnON OF PLATES. 

Plate XIII. 

Fig. 
l.'^Buskia nUens, highly magnified. 

S. — ^Two cells of the same ; the upper one showing part of the polypide 

with the sheath of set®. 

3, 4. — Akyomdium mammiUaitim^ natural size and magnified. 

6, Q.'^JUyonidiwtt albiduwh natural size and magnified. 

Plate XIV. 

!• — Farella pedieellaia, highly magnified. 

2. — A. cell with polypide withdrawn, more highly magnified. 

3. — The same with the polypide expanded. 
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DBSCRIPTION OP PLATE I, 

niafltratiBg Professor Gh*egoTy'B paper on the Diaiomacea of the 

GHensldra Sand. 

Kg. 

24. — Pleuroiipmay not named, sp. P 

25. — Cocconeis ditians, n. sp. x 600. 

26. — Coecaneis radiaia, n. sp. X 800. 

26*. — .„ „ », Abnormal Conn of the sfime. 

27. — CoeeoneU eostaia, n. sp. x 800. This is a small specimen. 

28. — Coeeoneis lamprostieia, n. sp. 

29. — Amphora redangularU^ n. sp. 

30. — Amphora elefatUy n. sp. A detached ralre. x 600. 

31. — Amphora plteatOy n. sp. 

32. — Amphora biseriata, n. sp. x 600. 

SZ.— Amphora lineata P n. sp. P k 600. 

^^r^Amphora Mma, n. sp. 

34*. — „ „ A detached valve. 

35. — Amphora enuta^ n. sp. X 600. 

36. — Amphora Oreoilliana, n. sp. x 600. 

36*. — „ „ A detached segment. 

^7. --Amphora Aretit, n. sp., showing many seffments in i^^position. The 
detached segments are figured in mv first paper on the Glenshira 
Sand. See 'Quarterly Journal of Microscopical Science,' voLiv, 
PL IV, fig. 4. 

38. — Amphiprora minor, n. sp. X 600. 

39. — Amphiprora lepidoptera, n. sp. The front view. (The aide view is 
^;nred in theplate above referred to (under fig. 37) as Amphiprora 
fnirea, fi ?) lliia tpecimen is from J to ^ shorter than what I now 
find to be the average length of this fine speoiea. 

40. — Amphiprora P rwia, n. sp. The second figure, mentioned in the texl^ 

is omitted for want of room. 
41. — Campylodiseut nmulans, n. sp. 
iSL,~^Campvlodi$em bierueiatus, n. sp. x 800. 
iQ.^Tryblumella apieulaia, n. sp. P X 800. 
45. — Niizsehia P soeialis, n. sp. x 600. 
46.^NUz»chia intignia, Y. Y., n. sp. 

47. — Bupodiicus 9pamu, n. sp. P x 600. 

48. — ^Disc, not named, n. sp. P 

50.— Disc, not named, n. sp. x 600. 

61 w — Amphiprora P not named, n. sp. P X 600. 

62. — ^Diac, probably one of the PofyeysHnea, x 600. 

53. — Ovaj iorm. Diatomaoeous P or one of the Fofyeysiinea P X 600. 

54. — Synedra Baeulwy n. sp. 

Pigs. 44, NUuehia distafUf and 49, a disc, not named, have been omitted 
for want of space, but will be given on a future occasion. 

Although many of the above figures are magnified to 600, and some to 
800 diameters, yet they all vary m size to sudi an extent that specimens 
might have been selected which, magnified 400 diameters, would have been 
of the same length as the figures. — ^W. 6. 

The figures to which ao mark of the magnifying power is attached are drawn 
to a icale of 400 diameters. 
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DESCRIPTION OF PLATE II, 
lUuBtrating Mr. Dobson's paper on Lerp. 

1.— Ova of Ptylla ? 

2. — Lanrse oonstructing the conical crusts of lerp. 

3. — The scaled form of lerp. 

4. — The Ptylla which affords the white lerp. 

6.<*I>]fferent forms of yellow lerp. 

6. — ^The species of Fsylla which produces the yellow lerp. ' 

7. — ^The various spedes of Ptylla affording lerp. Nat. size. 

8, — ^Portion of the edge of a crust of yellow lerp. Magnified 30 diameters. 

9. — ^Hairs on the crusts. 

0. Towards the apex. 

b. Towards the base. 
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DESCRIPTION OF PliATB I, 

SluBtrating Mr. Hepworth's paper on the Practical Use of the 

Microscope. 

Kg. 
1. — aa. Exadation corpuscles. 

6, The same, having undergone a slight change. 

e. The same, having undergone a further change. 

dd. Fully developed vegetations. 

e. Gijstak of oxalate of lime. 
8. — a. Sareina rents. 

hb. Epithelial scales.* 

e. Fart of one of tubuli uriniferi. 

d. Casts of ditto.* 
3. — ^AphthsB from a case of consumption. 
4^ — Ordinary aphth» (thrush) in children. 
5. — ^Longitudinal section of diseased intestine. 

a. Thickened scirrhous peritoneal coat, the outer portion being dark 

brown» fibrous, and striated* the strias being transverse to .the 
section. 

b. Outer cellular tissue containing — 
ce. Blood-vessels. 

d. Outer aponeurosis of what should have been the muscular coat. 

e. Celiular tissue (in place of muscular eoat, which was wanting) pass- 

ing at intervals through — 
/. The inner aponeurosis of muscular coat. 
ggg, Masses of coagulable lymph. 
h. Reflected mucous membrane. 

* The epithelial scales and casts were not from the same subject ; it is from a 
drawing I took some time ago, and having often met with scales of this colour 
with casts, I have introduced it here. 
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DESCRIPTION OP PLATES III, IV, V, 

Blustrating the Hon. and Rev. S. Gt. Osborne's paper on Vege- 
table Cell-formation, principally aa shown in the Orowth of 
Wheat. 

PLATE III. 

Kg. 

1. — Seed of wheat germinating, slightly enlarged. 

A. Green fntore blade, &c. 

B. Seed^ starch, gluten, &c. 

C. Main root. 
DD. Lateral roots. 

EEE. Free cones of cells at the points of the roots. 
F. Hard cellular matter, the base of growth of root and stem, 
a. Cellular tissue, the original covering of embryo blade. 
p. Ditto of root, 
y, y. Rootlets. 

9, Course of bundle of dotted fibre. 
c, c, f. Suckers. 
(. Course of spiral fibre. 
2. — Section from junction of germ with seed. 
2 a, — ^The sap-tube on a larger scale. 

8.— Thick-walled cellular tissue, with dark granular matter and oil, con- 
necting the bundles of fibre and their investing cells with the 
germinating point. 
ab. Layers of cells in immediate connection with — 
e, Thiok-walled oeUs containing oil. 
4. — ^Termination of rootlet slightly magnified, with its free capsule of 

ceUs, d, and suckers. 
5.-»Capsule enlarged. 
6.— Centre of apex of young root. 

7, 7*. — Stages of growth of suckers from side of root. 

/, Suckers. 

ff. An escaped nucleus with its nucleolus. 

8, 9. — Growth from side of root. 

k. Nuclei in egg-shaped vesicles, 
t. Hyaline thread-like processes. 
10. — Cell-increase. 
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PLATE IV. 
Kg. 

13. — Gi^sule cellfl, without nuclei. 

li.^> M M iiiiclei formed ; ceU<4]ierea8e proceeding by tiaiHiiTisioD* 
16, 17, 18.— Very eaiiieet atagee of eell-formation. 
19. — CeU-inoKase by xeoession of gnuraiar contents to ofne side, — as dis- 
played by colouring. 
20. — ^Early cell- formation, coloured. 
91. — ^Lower portion of a root of wheat coloured ; the capsnle-cells strongly 

painted; the pith4ube coloured; the colour decreased as growth 

proceeds ; the parenchyma oolonriess. 
^2.— Absorption by a parasitic fiingus, of coloured matter talcen up by 

Anacbaris. 
23. — Shows well the nucleus with its nucleolus, in the "ovate yesicle;" 

from the large cell*strBetnre sumrnhding^ the ''sap-tube." 
24.— GoBiOMiioing formatbn of nuclei, and oonasqueat inerease in depth 

of colour, from base of a maize root. 
26. — ^Nuclei perfectly formed, cell-contents roduced in qoanti^ and depth 

of oolonriflg. 
2&.— Taken from a little higher up the root. Nuclei alone left, the cell* 

contents haying more or less disappeared. 
27.^^1-growth by the formation of a septum or septa, dividing individual 

cells into two or three ; the walls frequently seem to be composed of 

several layers of plasma maize. 
28. — Cells containing double and triple nuolei, sometimes two in one 

vesicle. 



PLATE V. 

Fig. 

29. — Toung leaf of wheat; it is seen to possess the free capsule of cells and 

epidermic plasm, closely identical with those of the root. 
29*. — ^Portion of edge of the above much magnified. 
30,— Some of the free cells from the above, detached. 
31. — ^Transverse section of embryo leaf folded, with its straw^oured 

envelope. 
32. — ^Doable ovate granules and molecules, showing a tendency to regular 

arrangement ; from formative matter at an early age. 
33. — ^Appearance of nuclei with nucleoli and vesides, in formative matter ai 

a stage more advanced than the last. 
34.— Cells increasing by sub-division ; from maize-leaf. 
35. — ^Annular, spiral, scalariform, and pitted vessel, in juxtaposition; 

maize. 
36. — ^Early formation of pitted vessel ; maize. 
SZ.^-Dark spots indicating the commencement of ^tual perforation of the 

delicate membrane at the base of the pits in a ''pitted'* vessel; 

maize. 
38. — ^Progress of absorption of basement membrane, spirally ; maize. 
39. — ^Transverse section, root of maize, showing the pentangular form 

assumed by scahuriform tissue, through pressure of the surrounding 

cell-structure. 
40. — Scalariform vessel from young cucumber, unrolling; its pentangular 

form is thus very distinctly brought out. 
41. — Absorption of basement membrane in a linear direction, in the pro- 
duction of an annular vessel. 
42. — ^Transverse section of a pitted vessel, a portion of the cut edge projects 

and shows well the production of the '* pits," also lines indicating the 

layers of secondary deposit on the cell- wall. ^ 

43. — Rudimentary spiral fibre ; plumule of wheat. 
44, 46. — Early stage in formation of scalariform tissue ; young vegetable 

marrow. 
46. — The same, showing formation of a scalariform vessel, by the addition 

of cell to ceil, and absorption of their walls at the points of con- 
tact. 
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Monograph of the Genus Abrothallus (De Notaris and 
Tulasne emend.) By W. Lauder Lindsay^ M.D., Perth. 

(Read before Section D. of the Meeting of the British Association, 

at Cheltenlmro, in Augast^ 1856.) 

The genus Abrothallus^ and especially the species here- 
after described as A. Smithii, have long been familiar to 
lichenologists under a variety of designations ; but their true 
structure and place in classincation were quite misunderstood 
until the comparatively recent researches of De Notaris,* in 
Italy, and Tulasne,t ^ France. A, oxysporua {ynfra de- 
script.) has generally been regarded as a species of Endocarpon, 
especially when it bore only young apothecia; while the 
apothecia of A, Smithii have been denominated cephalodia, 
and have been variously looked upon as the abortive, mon- 
strous, or accessory apothecia of certain Parmelias, Lecideas, 
and other lichens, or as parasitic fiingi. Sir William Hooker, 
in his 'British Flora,' vol. ii, p. 200 (1833), says that Par- 
melia 8awatili8, and its variety omphalodes, " are liable to be 
infested with a parasite, which has been called Endocarpon 
parasiticum, Ach/' ('E. Bot.,'t. 1866.) On furfuraceous states 
of P. 8axatili8 the Abrothalli are most abundant. In his 
'Flora Scotica' (part ii, p. 44, 1821), Hooker gives as the 
characters of this Endocarpon parasiticum {Lichen parasiiiai^, 
'E. Bot.,' t. 1866) : "Thallus coriaceous, convex, rounded, 
lobed, copper-coloured, at length rugged, black and shaggy 
beneath, orifices scattered, sunk, minute, coal-black, at length 
convex.^' This description, in so far as it applies to the apo- 
thecia, appears to confound the two species A, Smithii and 
A. oxysporus ; and, in so far as it describes a thallus, it is 
erroneous, since recent researches have proved the genus 
AbrothaUus to be really athalline. The latter error, how- 
ever, is rectified in the 'British Flora,' p. 159, where it is 
stated that the "Endocarpon par oAticum, Ach., is now univer- 
sally considered to be a portion of the thallus of Parmelia 
saxatUis or omphalodes deformed by a parasite/' The view 

• ' Mem. dclla reale Accad. delle So. di Torino./ ser. 2, vol. x, p. 351 
(1849); and in 'Giorn. bot. Ital.,* ann. ii, fasc. iii-iv, part i, p. 192, 
(1846). 

t " M^moire pour servir K THiptoire organograpldque et physiolo^ique 
des Lichens," in the * Aiinales des Sciences Naturelles,' aer. 3, Botanique, 
vol. X7ii (1852), p. 112. 
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that the Abrothalli are abortive apothecia of certain familiar 
foliaceous lichens is maintained so lately as 1850 in Schserer's 
elaborate ^Enumeratio critica Lichenum Europseonim/ 
(Berne, 1850). He describes the species mentioned by 
Hooker as End, parasiticum, imder the name of Parmelia 
saxatUiSy ynx, parasitica, in the following terms : *^ Thallo supra 
apotheeiis abortivis, atris, subpatellaeformibus vel hemisphae- 
ricis, immarginatis, consito/^ His description of the var. 
abortiva of Parmelia conspersa is precisely similar. Of 
Parmelia olivacea, var. abortiva, he says, "Thallo supra 
sphserulis atris (apotheeiis abortivis) distincto." These 
are characteristic descriptions of A. Smithii, the variety 
which I have hereafter described as a, ater. To my variety 
pulverulenius of the same species, he refers, sub nom. 
Sticta fuliffinosa, var. abortiva, when he says: '^Thallo supra 
patellulis superficiaribus, olivaceo-viridi-pulverulentis, immar- 
ginatis, distincto.'^ Schaerer's specific and generic charac- 
ters have too evidently been founded wholly on external 
appearances : he himself deplores his deficient microscopical 
knowledge and skUl. But he does not appear to hsve been 
aware of — or at least he does not allude to — the researches 
of De Notaris on the genus Abrothallus, which bear date 
between the years 1846 and 1849, — prior to the publication 
of his own ^ Enumeratio.' Of Tulasne's investigations he 
could not avail himself, as they were published two years sub- 
sequently. By other observers, again, there has been too 
great a tendency perhaps to take for granted the bold and 
sweeping assertion of Fries that " Lichenes in aliis parasitici 
normaliter nulli genuini,' — an assertion whose incorrectness 
the labours of subsequent observers have sufficiently proved. 
It has been too much the custom lazily and ignorantly to 
refer minute, black, point-like or spot-like parasitic lichens 
to the great family of the Fungi; but I feel assured that 
many species of Sphaeria, Dothidea, Peziza, and other fdngi, 
presently so-called, which are parasitic on the thallus of 
various familiar lichens will ultimately be found to belong 
themselves to the ranks of the lichens. I attribute, how- 
ever, no blame to my predecessors for having erred in regard 
to the structure and place in classification of these minute 
organisms. Nay, I do not see how such errors could have 
been avoided; for the parasitic lichens, to which I refer, 
could not have been properly studied prior to the introduc- 
tion of the microscope. I believe it to be too common 
now-a-days to depreciate the labours of the earlier botanists; 
but the more we study the minuter Cryptogams the more 
must we become convinced of the extent, accuracy, and value of 
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their observations. Most of the organisms with which we 
are now acquainted were noticed and described by them ; and 
we cannot hold them altogether responsible for the misinter- 
pretation of their nature and alliances. 

While studying the furfuraceous and other abnormal states 
of the thaUus of the common Parmelia sawatilis, in various 
localities in the neighbourhood of Perth, during the* past 
spring, I was struck by a peculiar deformation or anamor- 
phosis of the thallus, which I first foimd in abundance on a 
damp, shady, old waU on Craigie Hill, Perth. An examina- 
tion of the lichen soon convinced me that the deformation 
was the seat, if it was not also produced by the growth, of 
a parasitic lichen, and that this parasite consisted of the 
AbroiluUlus Smithii, A, fVelwitzschii, and A, oxysporus of 
Tulasne. The unusual interest connected with this genus on 
many accounts led me to look carefully for it in similar 
habitats elsewhere. I have since succeeded in finding these 
species in comparative abundance in many parts both of the 
•Highlands and Lowlands, more especially of the former. I 
have recently examined microscopically about 250 specimens, 
chiefly from Highland districts, comprising both species in 
every state and stage of growth. In the majority of cases 
the habitat was old roadside walls — chiefly built of rocks or 
boulders belonging to the primitive or metamorphic series. 
In a comparatively small number of instances, the matrix 
grew on loose boulders of the same rocks ; and in a still less 
number on trees, especially the ash and alder. In all cases 
the parasites grew on furfuraceous forms of P. saxatilis. 
From the frequency with which I have gathered the Abro- 
thalli in the Highlands and Lowlands of Scotland, I have no 
hesitation in asserting that, if carefully looked for, they will 
probably be found comparatively common in Wales and Ire- 
land, and — ^to a less extent perhaps — in England, — especially 
the hilly parts thereof. In addition to the Abrothalli col- 
lected by myself, I am indebted to the kindness of the Rev. 
W. A. Leighton, of Shrewsbury, for specimens, — chiefly of 
A, owysporuSf growing on Cetraria glauca and Parmelia con^ 
spersa, as well as on P. saxatilis, from Barmouth, North 
Wales. And lastly, I possess, in Leighton's ^ Lichenes Bri- 
tannici exsiccati ' (fasc. ii. No. 46), specimens of A. Smithii, 
Tnl., growing on furfuraceous states of P. saxatilis, from the 
Wrekin, Shropshire; and (fasc. vi, No. 191) of A. Welwitz- 
schii, Mont., on Siicta fuliginosa, from rocks, New Cut, Mead- 
fort, Torquay, Devonshire. These specimens have therefore 
afforded me ample facilities for investigating, by the aid of 
the microscope and chemical reagents, the anatomy of the 
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genus Abrothalliis. My results^ though in the main corro- 
borative of the admirable descriptions of Tulasne, lead me to 
take a somewhat different view of the numbers and characters 
of the species ; while they enable me to rectify or supply 
various of his minor errors of commission or omission. For 
example^ Tulasne speaks of the " Spermogoniae ignotae;" 
and, so far as I am aware, no previous or subsequent 
author (for, in Kcirber's 'German Lichenography,' pub- 
lished during the present year, the spermogones are stated 
" in der gewbhnlichcn Form bei Abrothallus zu fehlen 
scheinen" *) has observed, or at least described, the sper- 
mogones of Abrothallus, which I have been fortunate enough 
to meet with several times. But I have other and perhaps 
stronger grounds for bringing the anatomy of Abrothallus 
under the notice of British botanists. It is destitute of a 
thallus; is parasitic on another living lichen; and is possessed 
of the accessory reproductive bodies, stylospores, contained in 
conceptacles resembling in structure and site the spermo- 
gones, and termed by Tulasne pycrddes. In each of these 
respects, the genus is peculiar and deserving of special study. 
I believe that a knowledge of the origin, structure, and 
mode of development of the deformations of the thallus of 
P. scuvatilis, on which the Abrothalli grow, will assist us in 
explaining the nature of certain so-called erratic lichens, 
which have been lately discovered. British botanists have 
very recently been much puzzled to account for the origin 
of a curious globidar Parmelia, found by Sir W. C. Tre- 
velyan, bowling freely before the wind along the surface 
of the soil on the exposed chalk downs of Dorsetshire. A 
careful examination has led me to the conclusion that this 
wandering Parmelia is merely a hypertrophied condition of 
the deformed thalli in question. IJntil within the last few 
years, botanists were almost unaware of the existence of 
lichens parasitic on other species. Even yet our knowledge 
of parasitic lichens is exceedingly incomplete. The list of 
British species is very meagre ; but the patient labours of 
such men as Leighton, of Shrewsbury, and Mudd, of Cleve- 
land, are daily adding thereto. As ^lustrations of British 
parasitic species, it will suffice here to notice the occurrence 
of Calicium turbinatum, Lecidea inspersUy and Acolium stigo- 
nellum, on Pertusaria communis : SctUula WaUrotkii and 
Celidium fusco-purpureum on Peltigera canina : Celidium 

♦ *Systema Liclienum Germaniae. Die ilechten Deutscblands (insbe- 
sondere Schlesiens) mikroskopisch gepriift, kritiscli gesichtet, cbarakteris- 
tisch bescbrieben und systematiscb geordnet von Dr. G. W. Koerber/ 
JJrosIau, 185G. 
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Stictarum on Sticta pulnwnaria and 8. scrobictdata : Pha- 
copsis varia on Parmelia parietina: Phacopsis vulpina on 
Comicularia vulpina : Arthonia gUmcomaria on Lecanora 
glaucoma : Verrucaria rimosicola on Lecidea rimosa : Lecidea 
viteUinaria on Lecanora vitellina : and Sphinctrina septata on 
Thelotrema lepadinum. We doubt not that botanists have 
only to direct attention to parasitic lichens in order to dis- 
cover many new and interesting species. There is a wide 
field open here for scientific research: we are but on the 
threshold of the inquiry. Korber most truly remarks 
(p. 216) : 

" Es oflhet sich hier ein ebenso f iir die Physiologic, wie 
fiir die systematik der Flechten iiberaus reiches Feld der 
Beobachtung, dessen Grenzen vor der Hand noch nicht abzu- 
sehen sind, und dessen fleissige Bearbeitung uns einst iiber 
die Verwandtschaft der Flechten mit gewissen Pilzordnungen 
geniigendere Aufschliisse geben wird, als bis jetzt gegeben 
werden konnten." 

The presence of stylospores and the absence of a thallus 
tend to assimilate the genus closely to the Fungi. We are 
daily finding closer finks between the great families of 
Lichens and Fungi ; and the shades of distinction, the marks 
of differentiation, in the lower tribes of both are becoming 
less conspicuous. It were well, therefore, that the lower or 
more minute, and hitherto little-known lichens shoidd be 
studied cotemporaneously by lichenologists and mycolo- 
gists, or by botanists possessing an intimate knowledge of 
the structure and affinities of the Fungi as well as of those 
of the Lichens. Standing as they do on a debateable and 
ever-shifting border ground, their just claims in regard to 
their position in the scale of vegetation can only be decided 
by a species of scientific arbitration. Hitherto too many of 
the lower lichens have been claimed as fdngi. Lichenolo- 
gists are now making raids among the ranks of the latter, 
and there is a danger that, in their too eager search for 
deserters, or animated by a spirit of retaliation, they may 
seize plants which do not properly belong to them. More- 
over, it is highly desirable that British microscopists should 
take up the subject of the minute anatomy of the lichens, 
and especially of their reproductive organs. With the ex- 
ception of the elaborate works of Mr. Leighton of Shrewsbury, 
we have nothing to place in competition with the monographs 
of Tulasne, Montague, De Notaris, Flotow, Nylander, 
Massalongo, and other Continental observers. And lastly, I 
gladly avail myself of the opportunity of illustrating, in a 
single small and comparatively unknown genus, the chief 
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forms of reproductive organs in lichens which hare been 
hitherto discovered and described. 

Tulasne describes the five following species of Abrothallus, 
viz. : 

1. A, Smithii, 4. A, oxyspoTTia. 

2. A, Wehmtzschii, 5. A, inquinans. 

3. A. microspermus. 

It appears to me that^ probably from an examination of a 
limited number of specimens^ Tulasne has created an unne- 
cessary number of species, which I think admit satisfactorily 
of being reduced to two. The reasons which lead me to 
propose such a reduction wiU appear more fully in the sub- 
sequent analysis of the structure and character of the species, 
so far as I have been enabled to examine them in Scotch, 
Welsh, and English specimens. Meanwhile, I would state 
here that Tulasne does not appear to have made sufficient 
allowance for differences in minor characters produced by 
variations in habitat, when we consider that the AbrothalU 
grow on Uchens so opposite in their habits as Parmelia 
scucatilis, P. caperata, P. conspersa, P. olivacea, P, tUiacea, 
Sticta fuliginosa, Sticta sylvatica, and Cetraria gkmca, 1 
cannot regard the characters on which he has founded the 
differentiation of the first three species above mentioned as 
sufficient or satisfactory. I shall, therefore, include them 
under the same species, to which I shaU retain the name of 
the first — A, Smithiu But, while Tulasne's characters are 
insufficient to separate the lichens which he describes as 
species, they are, to a certain extent, characteristic of 
varieties. The more prominent of these characters, so far 
as they accord with my own observations, I propose to 
preserve under the varieties a, ater, /5, putvervlerUus, and ^, 
microspermus, of A, Smithiu The fourth species. A, oocy- 
sporuSy appears a most natural one. The fifth species, A. 
inquinans, which Tulasne designates a "species recedens,^' 
I would discard as not properly pertaining to the genus 
under consideration. It appears more to belong to Celidium 
or an allied genus. It differs from the two species of 
Abrothallus hereafter to be described — 1st, in its apothecia 
being superficial or epithaUine, and not bursting through 
the cortical layer of the matrix; 2d, in these apothecia 
being minute and arranged in orbicular patches, the central 
ones confluent in deformed maculae; 3d, in the form of 
the spores, which more resemble the oval stylospores of the 
other species; and 4th, in its occurring on a tartareous 
thallus, the sterile crust of a Bseomyces. In the description 
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of the amended characters of the genus Abrothallus^ and of 
the species A. Smithii and A. oarysporus, I have retained the 
names originally bestowed on them by De Notaris and 
Tulasne^ not because I prefer them as peculiarly appropriate ; 
but because I am averse to increase the " confusion worse 
confounded ^' of lichenological nomenclature by altering old 
and conferring new names^ where it is not absolutely neces- 
sary. A complex synonymiy has too long been a stumbling 
block to the lichenological student. I cannot^ however, 
omit to notice here the faultiness of the generic term origi- 
naUy proposed by De Notaris {Abrothallus, from &fip6^, thin 
or delicate^ in allusion to a supposed thin or delicate thallus), 
he having mistaken deformed portions of the thallus of 
P. saxatUis for the proper thallus of the parasite. Tulasne 
has proposed a name, which is less objectionable, viz., 
Pkymatopsis, from ^vfia, a tuber, and 54'««, like ; but I prefer 
retaining the first for the reasons just stated. 
-- The insertion here of the amended characters of the genus 
Abrothallus, and of the species A, Smithii and A. oxysporus, 
— so far as based on my own researches, — will facilitate the 
subsequent details of minute structure. 

Korber arranges the genus Abrothallus in the sub-family 
Biatorinese, of the natural order Lecideacese ; and the struc- 
ture of the apothecia appears to me to justify his classifica- 
tion. He only, however, describes the species A, Smithii 
and A. microspermus, the latter of which 1 shall show is to 
be regarded as only a variety of the former ; and he removes 
the other species described by Tulasne out of the genus 
Abrothallus, from which they are distinguished by their very 
different spores. He does not appear to have had fiill 
opportunities of studying them ; for he speaks of them as 
hitherto unobserved in Germany. Hence his decision is 
based on insufficient grounds. 

Gen. Abrothalhis, De Notaris emend. — Species athalline ; 
parasitic on the thallus of various foliaceous lichens. Apo- 
thecia developed in medullary tissue of matrix ; burst through, 
sometimes fissuring in a radiate manner, the cortical layer, 
which may form a raised border ; finally seated on, or par- 
tially immersed in, the alien thallus; at first flattened or 
discoid, sometimes becoming pulviniform or globose ; immar- 
ginate ; circumference agglutinated to matrix or free ; smooth 
or pulverulent j mostly black. Hypothecium brownish or 
greenish. Theae eight-spored, clavate, becoming obovate; 
amyloid reaction with iodine often inconspicuous or absent. 
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Paraphyses closely aggregated ; thickened^ deeply coloured^ 
and cohering at their apices. Spores ovate-oblong and obtuse 
at ends, or ellipsoid and acute ; two-locular — ^the loculi being 
unequal in size, and the larger one always looking towards 
the apex of the theca — or simple; of an olive-green or 
brownish colour, or pale; frequently containing two or more 
globular nuclei. Spermogones immersed, spherical, one- 
locular, opening by a point-like or stellate-fissured ostiole ; 
envelope of a deep brown tint. Sterigmata simple, slender, 
irregular ; generating from their apices only, linear, straight, 
slender Spermatia, Pycnides also immersed, spherical, one- 
locular, opening by a simple or stellate ostiole, generally 
lai^er and more conspicuous than the spermogones. Sterig- 
niata short, simple, sometimes inconspicuous or absent; 
monospored, generating from their apices, the stylospores, 
which are pynform or obovate, simple, pale, obtuse at ends, 
and contain an oily protoplasm or cQstinct oil globules. 

Species I. — A. Smithii, Tul. emend, (including the A. 
Smithii, A, Wehmtzschii, and A. microspermus of Tulasne, 
and the A, Bertiatms and A. BueUiatms, De Not. and 
Massol. Ricerch., 88.- Biatora Parmeliarum, Pw., in litt. 
Smmf. Lapp., 176 [sub. Lecid.] Etuloc parasit., Ach., Syn. 
100. Fw., L. E., 451). Apothecia epithalline, scattered, 
rarely confluent, prominent, pulviniform or globose, normally 
smooth and black, sometimes green-pruinose ; circumference 
agglutinated or free ; ultimately falling out and leaving dis- 
tinct cyphelloid foveol», which have frequently raised and 
dark margins. Hypothecium olive-coloured. Theca: amyloid 
reaction with iodine feeble or none. Spores ovate-oblong 
(Korber describes them as soleseform or " schuhsohlenfor- 
ning'^), two-locular, upper segment broader and shorter 
than lower, olive-green or brownish; vary in size; loculi 
frequently containing one or two globular nuclei. Spermo^ 
gones absent. Pycnides abundant. 

". Var. ater, Apothecia black and smooth. {A. Smithii, 

Tul. in part.) 
fi. Var. pulverulentus. Apothecia sparingly or copiously 

green-pulverulent. {A. Smithii, Tul. in part, and A. 

Welvntzschii, Tul. Leight. L. E. fasc. vi. No. 191.) 
h, Var. microspermm. Spores small and pale. {A. micro- 

spermus, Tul.) 

Habitats, — I. On furfuraceous states of Parmelia saxatilis; 
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generally associated with A. oxyspoma. In a large propor- 
tion of cases, varieties cl and /3 occurred on the same 
specimen. Sometimes, however, var. a predominated or was 
fonnd alone, — for example, on dry exposed walls in Highland 
districts, or on boulders on Highland mountains. At other 
times, var. /3 was the more abundant form, chiefly on damp 
and shady roadside walls, both in Lowland and Highland 
localities. The var. S, in which, according to Tulasne, the 
spores are all small and pale, I have not met with. 

A. On walls : in Highland districts, built chiefly of granite, 
gneiss, mica slate, aud other primitive or metamorphic rocks; 
in Lowland districts, built chiefly of basalt, greenstone, por- 
phyry, amygdaloid, or other members of the trap series, of 
new or old red sandstone, &c. 

1. Craigie Hill, Perth; with pycnides. Trap, primitive 

and metamorphic rocks. 

2. Bimam Hill, Dunkeld; with pycnides. Clay slate 

series, including hornblende and chlorite slates. 

3. Craig-y-Bams, Dimkeld; with pycnides. Mica slate 

series. 

4. Amulree road, Strathbraan, Dimkeld; with pycnides. 

Clay slate and mica slate. 

5. Highland road between Blairgowrie and Percy; with 

pycnides. GneiM. 

6. Highland road between Percy and Spittal of Glenshee; 

with pycnides. Gneiss and quartz rock. 

7. Glenshee, Glen Beg, and Glen Clunie, between Spittal 

of Glenshee and Braemar; pycnides more abundant 
than in any other station. Mica, hornblende, and 
chlorite slates ; gneiss and quartz rock. 

8. Boad between Braemar and Corramulzie Linn; with 

pycnides. Gneiss. 

9. Glen-tilt road, about Linn of Dee; with pycnides. 

Quartzose mica slate, and gneiss. 

10. Deeside road, near Invercauld, Braemar. Gneiss. 

11. Ben Lawers, Loch Tay ; with pycnides. Mica slate. 

12. Banks of Crinan Canal. Gneiss, mica and clay 
slates. 

13. Road between Sligachan and Portree, Isle of Skye; 
with pycnides. Syenite, greenstone, compact felspar, 
amygdaloid and other trap rocks. 

14. Great northern road, Uig, Skye; with pycnides. 
Trap rocks, chiefly amygdaloids, basalts, and green- 
stones. 
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15. Road between Dumfries and Caerlaverock ; with pyc- 
nides. New red sandstone.^ 

B. On boulders, or rocks in situ, on Highland and Lowland 
hills : on the former, it is usually found at low elevations, 
that is, towards the base of the higher Highland mountains ; 
on the latter, it occurs at all elevations. 

1 . Moors to the west of Braemar ; with pycnides. Gneiss. 

2. Craig-choinich, Braemar. Granite. 

3. Mor-chone, Braemar. Granite. 

4. Loch-na-gar, Braemar ; with pycnides. Granite. 

5. Glen Dee, Braemar. Granite. 

6. Ben Nevis. Mica slate, gneiss, granite. 

7. MoncrieflFe Hill, Perth. Basalt, greenstone, amygda- 

loid, and other trap rocks, 

C. On trees : the ash. 

1 . Road between Dumfries and Caerlaverock; with pycnides. 

D. Special habitats unknown. 

1. Wrekin Hill, Shropshire. (Leighton's ' Lich. Brit. 

exsicc.,' No. 46, fasc. 2.) 

2. Barmouth, North Wales. (Rev. W. A. Leighton.) 

II. — On Sticta fuliginosa. 

1. Rocks, New Cut, Meadfort, Torquay, Devonshire. 
(Leight. ' Lich. Brit, exsicc.,' No. 191, fasc. 6, var. /3. 
[sub nom. A. Weluntzschii, Mont.]) 

In addition to the habitats which I have given above, 
Tulasne mentions the occurrence of A, Smithii on Parmelia 
olivacea, P. tiliacea, and P. omphahdes, in France. I have 
never met with it on any of these species. I should doubt 
its occurrence on P. omphahdes ; and suspect that a dark- 
coloured form of P. saxatilis has been mistaken therefor. 
Korber also gives P. olivacea, P. tiliacea, and Cetraria glauca 
as habitats for it in Germany. On the latter I have seen 
A, oivysporus, but not A. Smithii, Var. /J, Tulasne's A, Wei- 
witzschii, is stated by him to occur on Sticta sylvatica, on the 
Serra de Cintra Mountains, Portugal. 

* The geologic age of this sandstone is disputed, some authorities rc^rd- 
ing it as properly the old red, and anterior in date to the coal series. — 
yide NicoPs 'Geology of Scotland,' p. 43. 
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Spec. II. — A. oxyaporus, Tul. emend. — ^Apothecia not pro- 
minent^ chiefly immersed^ flattened or discoid^ blackish- 
brown, generally crowded. TheccB: amyloid reaction with 
iodine distinct. Paraphyses : tips light brown. Spores 
ellipsoid, acute at ends, colourless or pale yellow, normally 
containing two yellowish globular nuclei placed towards the 
opposite extremities of the spore. Spermogones somewhat 
rare. Pycnides absent. 

Habitats, — I. On furfuraceous states of Parmelia saxatilis ; 
generally associated with A. Smithii at most of the localities 
already mentioned. 

A. On walls : 

1. Craigie HUl, Perth; with spermogones. 

2. Bimam Hill, "| 

3. Craig-y-Bams, r Dimkeld. 

4. Strathbraan, J 

5. Highland road between Percy and Spittal of Glenshee; 

with spermogones. 

6. Glenshee, Glen Beg, and Glen Clxmie, between 

Spittal of Glenshee and Braemar ; with spermogones. 

7. Road between Braemar and Corramulzie Linn; with 

spermogones. 

8. Deeside road, near Inrercauld, Braemar. 

9. Banks of Crinan Canal. 

10. Koad between Sligachan and Portree, Skye. 

11. Road, Uig, Skye. 

12. Road between Dumfries and Caerlaverock. 

B. On boulders, or rocks in situ : 

1. Moors to west of Braemar. 

2. Craig Choinich, "^ 

3. Mor-chone, S- Braemar. 

4. Glen Dee, j 

5. Ben Nevis; with spermogones. 

6. Loch Coruisk and Glen Sligachan, Skye. Trap rocks, 

porphyry, syenite, amygdaloids, &c. 

7. Moncriefle Hill, Perth. 

C. On trees : the alder. 
1. Glen Ne\'is. 

D. Special habitat unknown : 

1. Barmouth, North Wales (Leighton); with spermogones. 
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II. On Parmelia conspersa, 

1. Barmouth^ North Wales (Leighton) ; with spermo- 
gones. 

III. On Cetraria glauca. 

1. Barmouth, North Wales (Leighton); with spermo- 
gones. Korber also spesiks of it as abundant on 
C, glauca in Germany. 

In the earliest state in which I have observed them, the 
deformations of the thaUus of P. scueatilis, on which the 
Abrothalli grow, occur as minute, simple, orbicular squa- 
mules, smooth above, black-fibriUose below. If they are 
studded over with the young apothecia of A, oan/sporns, they 
greatly resemble the scale-like thalli of some Endocarpons. 
They are very different in appearance from the lacinise of 
P. saxatiliSy which are sinuate-lacinulate, and the lacinulae 
divaricate-angulose with retuse extremities. They are epi- 
thalline, seated npon the ordinary thaUus of P. saxatilis, 
from which they appear perfectly distinct. Hence such 
squamules have the appearance of separate and parasitic 
vegetations. Occasionally I have seen the Abrothalli grow- 
ing on the normal laciniae of fiirfuraceous forms of P. saxa- 
tilts, or on lacinise very slightly modified. In other cases, 
the anamorphoses, in the structure of their laciniae, closely 
resemble the ordinary thallus of P. saxatilis. Occasionally 
a few scattered apothecia of A, Smithii, with its pycnides, 
occur on simple squamules ; but this is comparatively rare. 
With age these squamules imdergo great modifications, and 
it is generally at a somewhat later period of development 
that they become th^ sites of the Abrothalli. The first 
change consists in their becoming lobed and polyphyllous ; 
in this condition they not unfrequently resemble the var. 
complicatum of Endocarpon miniatum, A. oxysporus often 
inhabits thalli of this kind. This condition is well marked 
in specimens of A, oxysporus from Glen Nevis. Sometimes 
the lobes or squamules preserve a concavity of surface; more 
generally they acquire a convexity from a tendency to evolu- 
tion or curling out of their edges, which in some cases are 
much thickened. The surface is occasionally much cor- 
rugated or pitted, and scattered over with grayish soredia or 
warts, which frequently crown the ridges of the plicae. I 
have also seen the squamules pruinose like the thallus of 
Parmelia pulvenUenta. In some cases — as in A. oxysporus, 
from Loch Coruisk, Skye, and in A, Smithii, growing on the 
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ash on the roadside between Dumfries and Caerlaverock — I 
have found cubical or octohedral crystals more or less abun- 
dantly in the thallus^ apparently consisting of the carbonate 
or oxalate of lime. I have frequently detected crystalline 
matters of various kinds in the thallus of other lichens. 

The colour of the squamules varies greatly in different 
habitats and localities. Sometimes they possess a peculiar 
leaden hue ; such squamules^ whether simple or polyphyl- 
lous, are generally sterile, or they bear pycnides scattered 
sparingly towards the margins and unassociated with apothecia. 
In Highland districts especially, the thallus is sometimes 
of a rusty red or copper colour, depending apparently on the 
absorption of peroxide of iron. This species of coloration is 
frequent also in the ordinary thallus of P. aaxatilis. At 
other times the squamules have a light brownish tint on the 
sur&ce ; but the medullary tissue, as exhibited in fissures of 
the cortical layer, or in the foveolae left by the falling out of 
the apothecia of A, Smithii, possesses a brilliant saffiron tint, 
resembling that of the under surface of Sohrina crocea. In 
other cases, the colour approximates that of the thallus of 
P. sajpatilis, on which the deformations occur. 

The thalU on which A. Smithii is parasitic generally become 
globose, irregular, gnarled masses, from the evolution of the 
edges already alluded to, and from the development of suc- 
cessive and super-imposed crops of new lobes or squamules. 
This convexity increases ; the base of adhesion becomes nar- 
rowed by continued curling; and the globular mass may at 
length be easily detached from the thallus of P. saxatiliSj to 
which it bears little or no resemblance. The most globular or 
hypertrophic specimens I have metwith have been sterile forms 
of a leaden hue or light grayish colour, apparently develop- 
ments of the squamules on which the pycnides of A, Smithii 
frequently occur alone. A section shows such a mass to consist 
of a series of irregularly disposed layers of squamules or 
lobes, separated by alternate strata of a brownish granular 
matter, the debris of the rhizinae or black fibrils of their 
under surface. I have never seen these masses fi*ee; but, 
from a consideration of their mode of growth, I have no 
doubt that they may be ultimately detached by the wind or 
other agencies, and, continuing to vegetate in the way I have 
described, may become regularly globular, all trace of the base 
of adhesion being obliterated. In a specimen of A, oxy sperm y 
on Cetraria glauca, from. Barmouth, North Wales, for which 
I am indebted to Mr. Leighton, the parasite grows on pecu- 
liar bullose dilatations of the extremities of the laciniae, or 
of some more central portion of the thallus of the Cetraria. 
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These peculiar deformities appear to arise b» pustules of 
the thallus^ which gradually become distended and inflated, 
till they assume a bladder-like form. At the same time, their 
base sometimes becomes altered into a narrow peduncle, 
apparently by a process of contraction in the surrounding 
tissues, and a pyriform or globular bulla is produced. By 
continued contraction of the base of adhesion the mass may 
become free ; the peduncle may disappear, and a regularly 
globular form be produced. In such a state these bladder-like 
bodies of extreme lightness would readily be carried great 
distances by the wind, and might accumulate in particular 
localities. This is doubtless Schaerer's var. bullata of CglaucUy 
of which he says ('Enum. Crit. Lich. Europ.,' p. 13, 1850) : 
^'Thalli lobuUs extremis in capitula inflata transformatis.^^ 
These pustules or bladder-like dilatations must be regarded 
as morbid conditions of the thallus, produced by the growth 
of the parasites. They are analogous to the blLsters caused 
on the leaves, and excrescences from the bark or stems of 
various of the higher plants produced by the attacks of 
insects. But it does not appear to me that the anamorphoses 
of the thaUus of P. saxatilisy on which the AbrothaUi grow, 
can be placed in the same category. They are neither dila- 
tations of, nor excrescences from, the parent thallus, but 
distinct and superimposed, sometimes easily detachable, 
growths. I think, therefore, that Korber has taken an 
erroneous and limited view of the subject when he observes: 
^^Die stellen des Imbricarien- und Cetrarien-lagers, 
welche von diesem Parasiten iiberwiichert werden, bUden 
eigenthumliche bauschige AnschweUungen, welche das durch 
den Schmarotzer bedingte Kr'ankeln der Mutterpflanze 
deutlich verrathen, frUher jedoch als eigne Lager dem Para- 
siten falschlich zugeschrieben wurden (p. 216) ; (speaking 
of P. sdxatilis, p. 73) : auf den eignen Lager eigenthiimliche 
kleinlappige, krankhaft aussehende und mit dem parasi- 
tischen Abrothallus Bertianus besetzte Polster bildend ; (and 
of P. caperata): des Lager der Imbricaria caperata wird 
von diesem Parasiten {A. microspermu^) weniger krankhaft 
verandert" (p. 216.) His error probably arises from his not 
having carefully studied the origin and development of these 
anamorphoses in any considerable number of specimens. In the 
Braemar district I have not unfrequently met with globular 
dilatations or excrescences of the thallus otLecanora tartarea, 
L, parella, L. ventosa, and other lichens, unassociated with 
any parasitic growths. Nor have I ever seen such dilatations 
or excrescences in P. saxatiliSy on whose normal laciniae, as 
I have already stated, the AbrothaUi sometimes occur. 
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The deformations of the thallus of Parmelia conspersa, on 
which A, ooT/sporus grow^, as examined in specimens from 
Barmouth^ communicated by Mr. Leighton^ more resemble 
those of C, gkmca than those of P. sawatUis, In Welsh speci- 
mens of ^. Smithii and A, oxysporus, growing on fdrfiiraceous 
forms of P. saxatilis, the portions of thallus on which the 
parasites occur have more the character of the ordinary lacinis 
of P. 8axatilis than in Scotch specimens. The thallus of 
P. saxatUis in these specimens is whitish^ friable^ and mealy^ 
compared with Scotch ones^ which are tough and coriaceous. 
This difference is probably to be accounted for by differences 
in the geological character of the habitat. 

In addition to the other irregularities of structure or ap- 
pearance already alluded to, I have occasionally observed, 
particularly in Highland specimens, the cortical layer of the 
deformed thalli partially or wholly eroded, apparently by 
insects, the subjacent white or medullary tissue being thereby 
exposed. This erosion sometimes appeared like a cross section 
of a number of plicse on the same squamule, or of a series of 
superimposed squamules or lobes. It occurs sometimes in 
similar localities in the ordinary thallus of P. scuvatilis, as 
well as on its anamorphoses. Frequently the medullary 
tissue exposed is of a brilliant safiron-yeUow. I have fre- 
quently noticed on damp walls a similar condition of Parmelia 
parietina, giving the thaUus and apothecia a white-variegated 
appearance. 

The origin and mode of growth of the globular deformations 
of the thallus of P. saxatilis and Cetraria glauca above 
described, appear to me to throw a new light on the nature 
of the var. concentrica of P. saxatUia (Leight. ^Lich. Brit, 
exsicc.,' No. 232, fasc. 8, 1856), lately found by Sir W. C. 
Trevelyan, rolling freely before the wind on the exposed 
sheep-walks or chalk downs of Dorsetshire, and particularly 
on Melbury Hill, near Shaftesbury.* The characteristics of 
this curious lichen are, its erratic nature, its globular form, 
and its want of adhesion to any base of support. Its ex- 
ternal appearance, as well as its characters on section, are 
very similar to those of the lead-coloured or grayish, globose 
anamorphoses of the thallus of P. saxatilis before referred 
to. Specimens of the latter, if detached and rolled about on 
the surface of the ground in a similar way, would undoubtedly 
acquire a similarly globose form. This erratic' form of P. 

* Proceedings of the Botan. Society of Edinburgh, in * Scottish Gar- 
dener,' March, 1856, p. 100; and Notes by Rev. M. J. Berkeley, in 
' Gardener's Chronicle,' Feb. 9th, 1856, p. 84, and March 15th, 1856, p. J 72. 
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aaxatUis appears to grow after detachment from its base of 
support ; and its peculiar shape seems due both to curling up 
of the margins of the lobes^ and to repeated and superimposed 
epithalline growths from and upon the original nucleus. The 
lobes or laciniae are smooth^ shining^ and of a light gray 
tint. A few grayish soredia are occasionally scattered over 
the surface; but I have not noticed^ in specimens kindly 
forwarded to me by Sir W. C. Trevelyan, nor in the specimen 
contained in Leighton's ^ Lich. Brit, exsicc./ any of the re- 
productive organs of the Abrothalli. 1 do not, however, 
regard the absence of the latter as at all a disproof of the 
lichen being developed in the way I have hinted ; for I have 
already stated that it most closely resembles sterUe forms of 
the deformations of P. saxatilia above described. It is 
perfectly possible, moreover, that lacuiiae or squamules 
bearing the pycnides, spermogones, or even apothecia of the 
Abrothalli, have been covered over and concealed by subse- 
quent epithalline growths. " There is no good reason why 
they should not fructify,^^ says Berkeley in the ' Gardener's 
Chronicle,' March 15th, 1856, p. 172; but if the view just 
propounded of the nature and origin of these erratic masses 
be correct, we should never expect to find on them the 
normal apothecia of P. sdxatUis, though we might have good 
grounds for anticipating the occasional occurrence of the 
pycnides or spermogones of the Abrothalli. The theories 
hitherto started to account for their peculiar form do not 
appear to me to be satisfactory, viz., that they have been 
formed round the droppings of sheep or rabbits, as nuclei, or 
that they have grown on the twigs of trees, whence they 
have been subsequently detached. Berkeley and Babington 
regard the erratic lichen in question as a form of Pamielia 
casia, or one of the '' short-lobed forms of the Parmelia 
stellaris group ;" but Sir W. Hooker, Sir W. C. Trevelyan, 
and Leighton consider it a form of P. saxattlis, and in this 
opinion, though I had at first some difficulty in deciding, I 
entirely concur. Further, there is a close resemblance 
between this erratic species and various Lecanoras of a 
globular form, and showing no point of adhesion, which have 
at various times been described by travellers as suddenly 
covering, like manna, large tracts of country in Asia, and as 
being eaten by cattle and by nomadic tribes of natives.* 
Such lichens are the Lecarurra esculenta and affinis of Tartary 
and Persia. I have not been fortunate enough to see 
specimens of these interesting lichens; but I think it ex- 

* Fide the author's ' Popular History of British Lichens ' (Reeve, London, 
1856), pp. 211 and 228. 
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tremely probable that they are not independent Bpecies^ but 
merely malformations of some more familiar lichens. This 
idea, Berkeley mentions, has also occurred to Sir W. Hooker. 

I. A. Sndthii, — Of 71 sheets, containing about 250 specimens 
of A, Smithii and A, oxysporuSy generally intermixed, the 
former species occurred in 54 cases, or about 76 per cent. ; 
while the latter was found in 42 cases, or about 59 per cent. 
Of the two species, therefore, A, Smithii is the more 
abundant, though the preponderance is not very greatly in 
its fiavour. The young apothecia appear first to occur as 
spherical, blackish warts in the medullary tissue of the 
matrix (by which name I mean to designate the deformed 
portions of the thaUus of P. scuvatilis, and other lichens, on 
which the parasite occurs) . Increasing gradually in size and 
colour, such an apothecial wart pushes its way to the surface, 
and perforates the cortical layer, either by a slow process, 
whereby the latter is thinned without Assuring, or rapidly, 
whereby more or less extensive radiate-fissuring is produced. 
In the former case the cortical border of the nascent 
apothecium is comparatively entire ; in the latter it is irregu- 
larly broken by the stellate fissures, which, like the apothecium 
itsdf, generally appear black. After its evolution through 
the cortical layer, the apothecium swells, becoming globose ; 
and its margins gradually overlap the cortical border. To 
the latter the margins are at first more or less closely ap- 
pressed: sometimes they become agglutinated; at other 
times they remain, or become, with age, free. The latter 
condition seems to be assisted, if not produced, by a 
gradual contraction, as the apothecium becomes mature and 
old, of its base, — the hypothecial tissue. This process goes 
on till the apothecium falls away, leaving a saucer-shaped 
cavity or foveola, closely resembling, at a later stage of its 
development, or rather retrogression, the cyphellae of the 
Sticta. With age, such cavities or pits become more 
nrceolate, and their edges better defined. The latter are 
frequently distinctly raised and dark coloured; while the 
cavity of the foveolse may remain whitish, reddish, saffian- 
coloured, or it gradually assumes a brownish tint. These 
foveolse are peciidiar to A, Smithii, and are frequently seen 
on the old thallus, especially in Highland districts. I have 
never noticed them in A. oxyepcrus. When young and 
emergent, especially if deplanate, the apothecia of A. Smithii 
resemble somewhat the nascent apothecia of A. owyspcrus; 
but a microscopic examination will at once detect the 
difference. In specimens of A. Smithii from the neighbour 
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hood of Portree, Skye, I found the yoting apothecia indis- 
tinguishable, by the naked eye, from those of A, oxysporua. 
These apothecia were flattened and black, with rough or 
pulverulent surface, agglutinated borders, and surrounding 
radiate-Assuring of the cortical layer of the thallus. The 
adhesion of the margins of the apothecia to the cortical layer 
is sometimes so intimate^ that the base appears gradually 
shaded off or passing into the matrix, like the perithecia of 
Verrucaria epidemiidis. This, however, is rare. I have seen 
it only in a few hill specimens. The gradual contraction of 
the hypothecium, or base of adhesion, renders the enucleation 
of the old apothecia easy. 

Of the mode of evolution of the apothecia in his three 
species, Tulasne says that, in A. Smithii, " E matrice lente 
ac tali modo emergunt ut ejus cutera vix efiringere illique e 
contrario primum marginibus adglutinari videantur;" in 
A. Welivitzschiiy "Matricis cuticulam ita in erumpendo 
effiingant ut istius frustula erecta hymenii discum quasi 
vallo ambiant;" while, in A, microspermus, "E matrice pede- 
tentim emergit, cujus cuticulam fractam non sublevat et 
isti e contrario toto ambitu adnasci s. conglutinari diu 
videtur." The relations of the apothecial margins to the 
surrounding cortical tissue do not appear to me to furnish 
good characters for differentiation. I think I have seen all 
the appearances which Tulasne describes in different speci- 
mens of the varieties which 1 have designated ater and 
pulverulentuSy even from the same locality. The A, 
Welwitzschii of Leighton's ^Lich. Brit, exsicc* does not 
differ, either in external characters or in internal structure, 
from green-pulverulent forms of A, Smithii foimd by myself 
abundantly on Craigie Hill and elsewhere; but it rises 
directly from the ordinary thallus of Sticta fvliginosa. The 
only specimen which I have had an opportunity of examining 
has oidy two apothecia. One of these is flattened, not very 
prominent, and appears agglutinated at the margins; the 
other, on being moistened, becomes globose and substipitate^ 
and has distinctly no raised margin of cortical tissue. 
Neither does the degree of flattening or convexity of the 
apothecia afford a good means of differential diagnosis; it 
differs widely in specimens from various localities. The 
apothecia of A, Smithii^ says Ttdasne, are '^discoidea, 
pulviniformia, tandemque maxime convexa;'* those of A. 
Welwitzschii are ^^ magis vulgo deplanata ;^^ while A, micros 
spermus, ^* attamen puncta atra latiora et depressiora vulgo 
sistit.'* I have frequently met with the apothecia both of 
varieties ^ and ft flattened, sometimes tuberculiform and even 
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confluent. In the latter case only two or three apotheda 
were usually in apposition ; their margins, though modified 
by pressure, were distinct, and their surface was flattened. 
So flattened, semi-immersed, and inconspicuous have the 
apothecia of A. Smithii sometimes been in Highland 
specimens, that I have mistaken them, by the naked eye, for 
those of A. oxysporus. I have also seen them, in the old 
state, immediately prior to their falling out, when their base 
of adhesion is constricted to a very narrow peduncle, capitate 
or substipitate. The apothecia of var. a are sometimes 
exasperate or slightly black-pulverulent; or, still more 
rarely, in Highland specimens, they have appeared to be 
feintly marked by strise or gyrae, like those of some of the 
Umbilicarias. Another basis whereon Tulasne foimds his 
sptcific distinctions, is the presence or absence, as well as the 
degree, of green-pulverulence, of the apothecia. According to 
that observer, the apothecia of A, Smithii are "sparsim 
virenti-pulverulentis aut glabris/' those of A, Welwitzschii 
arc "pulvere chlorino velatis ;" while in regard to those of 
A, microspermuSy he remarks, " nee pulverem virentem ei 
inspersum vidL^' The green-pulverulence, I believe, is 
I merely an illustration of the pulverulent or pruinose condition 

of the apothecia, so common among lichens, and which is one 
form of sorediiferous degeneration. The green powder, which 
varies greatly in degree, consists chiefly of gonidia ; as do 
also the globose, greenish, powdery warts, resembling, in 
general appearance, the apothecia, in var. Q pulvendenttM, 
which I have met with occasionally on the same thallus, — as 
in specimens from Craig-y-Bams, Dunkeld. These warts 
are generally less regular in form than the apothecia in 
question, &om which, however, they are sometimes indis- 
tinguishable without the microscope. I have repeatedly seen 
black and green-pulverulent apothecia occurring on the same 
thallus: but in certain localities the former predominate; in 
others the latter. On Ben Lawers I found only black 
apothecia; on Craigie HUl, Perth, the green-pulverulent 
ones are abundant. The latter I have noticed chiefly in 
damp, shady places — precisely the situations favorable to 
sorediiferous degeneration. 

The development of the thecae and spores resembles what 
obtains in the majority of other lichens. The theca arises 
from the hypothecium as a small, colourless, spherical cell, 
which gradually becomes elongated upwards so as to acquire 
a clavate form. It contains at first a colourless, minutely 
granular or amorphous protoplasm, which fills its whole 
cavity. Gradually this is limited by the spore-sac, which is 
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Been, especially under the use of iodine and other reagents^ 
to be distinct from the thecal -vrall, more particularly at the 
apex, where a considerable space sometimes intervenes be- 
tween them. The protoplasm slowly acquires a pale yel- 
lowish tint, and become smore granular; bye and bye it 
exhibits division into oval masses, which are the future 
spores. Two button-like nuclei of a pale lemon-yellow 
colour soon appear, and occupy those parts of the spore which 
are subsequently divided by a central septum into the 
two loculi. Meanwhile the theca has increased in breadth 
towards the apex, and has assumed more of an obovate 
form ; the spore-sac and thecal wall have been distended by 
the gradual development of the spores. At this stage the 
theca is a very pretty object under the microscope. The 
protoplasm, as yet faintly coloured and finely granular, is 
studded over with the button-like nuclei of the spores, which 
are more prominent than their waUs or septa. A simUar ap- 
pearance may be readily observed in the young thecae of 
Parmelia parietina and some other lichens. This button- 
studded appearance, however, is much better marked in 
A. oxyaporusy in which the spores remain colourless or very 
pale, and the lemon-coloured nuclei consequently very pro- 
minent; besides the spores of A, Smithii do not always 
possess or exhibit the nuclei in question. The septum of the 
spores now becomes apparent ; their walls are better defined ; 
their colour has passed through various shades of yellow and 
green till it has become an olive-green ; and the nuclei or 
secondary cellules remain or disappear. The distension of 
the theca progresses in proportion to the maturescence of the 
spores, the inferior extremity or peduncle tapering suddenly 
or grcidually from the upper, sometimes almost spherical, 
portion. Finally, the spore-sac and theca are ruptured at 
the apex, and, immediately after the emission of their con- 
tents, disappear. The spores escape, and after they are free 
they expand in dimensions, acquire more of a brown colour, 
and have a better-defined waU and septum ; the locidi are 
separated by a distinct constriction, and they exhibit an 
inequality of size, one being considerably broader than the 
other. Tulasne speaks of the thecae in the genus AbrothaUus 
being clavate ; but this appears to me to be true of them 
only in their young state. I have repeatedly tested the 
amyloid nature of the thecse by solutions of iodine, diluted 
and strong, but with negative results. In one or two cases ] 

only did I discover a faint bluish tint developed; in the 
majority the iodine merely communicated its own tinge or 
produced no effect. This result accords essentially with the 
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observations of Tulasne^ who says of the thecse of A. Smithiij 
^' In iode soluto immersi nonnisi apice et dilute, quandoque 
etiamvix conspicue caerulescunt :" of those of ^. WelwUzschii, 
" nee nisi dilutissime in iode soluto caerulescunt :" while 
those of ^. microspermus consist of a '^membrana crassa qua 
fabricantur in iode soluto tantum sordide flavescit eodem 
soil, modo ac sporas/^ 

In all the varieties which I have examined the spores had 
essentially the same characters. As measured by an eye- 
piece micrometer, made by Bryson of Edinburgh, they gene- 
rally varied in length from -^-j^^^ to -yyViy inch, and in 
breadth from ^y'^^ to ^xm ' sometimes, however, they were 
lai^er ; at other times smaller. In general appearance they 
resembled the spores of Physda ciliaris, and some of the 
Calicia; and they appeared intermediate in size between 
them. Korber describes them as shoe-sole-shaped {" schuh- 
sohlenformig'^), which, though rather an awkward designa- 
tion, conveys a very true idea of their appearance. In many 
cases there was little distinction in size between the loculi : 
these were chiefly young spores. The spores were gene- 
rally olive-green — seldom of a deep brown. The latter tint 
I have observed only in a few instances — as in specimens of 
var. o from Ben Lawers, the A, Welvntzschii of Leighton's 
'Lich. Brit, exsicc' &c., The spores of the Ben Lawers 
specimens were dark umber-coloured, and broader than any 
I have as yet seen : they had somewhat the appearance of a 
figure of 8, and closely resembled on a small scale the spores 
of P. ciliaris. Tulasne describes the spores of A. Smit)di as 
*'atrae v. spisse fiiscae;" those at A. Welwitzschii as "satu- 
rate fuscse '/' and those of A. microspermus as " vulgo 
pallidaB.'^ I would suggest that the dark colour of the spores 
observed by him may be due to his having examined chiefly 
herbarium specimens. Iodine seems to have no reaction on 
the spores of A. Smithii or A. oxysponis. Tulasne allows a 
similarity in the characters of the spores between his A. 
Smithii and A. Welwitzschii ; for he says of the latter, " ab 
illis ejusdem lichenis forma crassitudineque non differunt.^' 
Of A, microspermus, he remarks : '' Speciei criterium in 
seminum utriusque generis exiguitate prsesertim ponitur.^' 
The paleness and minute size of the spores here constitute a 
peculiarity ; but they do not appear sufficient to form specific 
differential characters. Korber remarks : " Die Unterschiede 
von der vorigen Art {A. Smithii) sind nur gering, so 
dass sie vielleicht besser als Yarietat zu dieser zu bringen ist '' 
(p. 216). Tulasne gives, as the habitat of this species, 
Parmelia caperaia. Korber says P. caperoUa with A, micro* 
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spermus parasitic on it is rare in Germany. I have had 
no opportunity of examining it. When its minute 
anatomy is fiilly investigated, good grounds may appear for 
retaining it as an independent species ; meanwhile I cannot 
give it a higher place than that of a variety. Tulasne 
himself confesses, ^^ Abrothallum Smithii et hunc preesertim 
qui in Parmelia tiliacea parasitatur summopere aemulatur.'* 

In A, Smithii '^Guttula oleosa in utroque cujusvis 
sporse maturse locello includitur," says Tulasne. In 
certain cases I have noticed secondary cellules or nuclei 
in the spores : in others I have not. They were dis- 
tinct in specimens from Craig-y-Bams, Dunkeld : they 
were absent in A. Welwitzschii, from Torquay, and in A. 
Smithii, from the Wrekin, Shropshire (both contained in 
Leighton's ' Lich. Brit, exsicc.^) Frequently one compara- 
tively large cellule occurred in each loculus, lying usually 
towiotls the outer extremity thereof: sometimes there were 
two in each, their size being smaller ; or one of the loculi 
contained a large nucleus, while the other contained two 
smaller ones. In apothecia from certain localities, or on 
particular thalli, this character of the spores was pretty 
constant ; but the nuclei in question were as frequently, in 
other specimens, absent. I could not satisfy myself as to 
the oily nature of these bodies ; they appeared to me to be 
too regular in their form, too uniform in their position, too 
constant in certain specimens, while they were altogether 
absent in others, to be mere " guttula oleosa." The use of 
ether, aqua potassse, aqua ammonise, and other reagents, 
has satisfied me of the oily nature of the globules and 
protoplasm of the stylospores, and also of a portion, at least, 
of the protoplasm of the spores of A, ojpysporus. But I have 
been unable to convince myself that the nuclei of the latter, 
or of the spores of A. Smithii, are solely or partially oily. 
Another difficulty frequently occurs in regard to determining 
the nature of the nuclei of certain spores. The characteristic 
yellow nuclei of the spores o( Parmelia parietina, for example, 
have been variously regarded as an external coating of the 
ends of the spore, as secondary cellules occupying the opposite 
extremities of the interior of a cell, having thin walls, or as 
vacuoles hollowed in the material of a thick-walled or solid 
spore, and full of an oily or other protoplasm. It seems 
probable that spores and nuclei, possessing these varied 
characters, really do exist, though, in particular instances, it 
is difficult to decide to which of the classes above mentioned 
to refer them. In the spores of the Abrothalli the nuclei — 
be they cellules or globules — appear to occupy the interior 
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of a free cavity. On the same apothecia I have sometimes 
found the spores of both species of AbrothaUus^ as well as 
stylospores ; and, on the thallus, the spores of various Le- 
eideas and other lichens may also be met with. This illus- 
trates the dissemination of the spores of lichens by the winds, 
rains, and other agencies. 

So far as my observations enable me to decide, this species 
possesses no spermogones of the ordinary type — that is, of 
the structure usual in those of most lichens. I shall pre- 
sently show that I am inclined to regard the pycnides as 
another or extraordinary type of 8permogones,-in certain 
exceptional cases taking their place and fulfilling their 
functions. A. Smithii and A, owysporus are frequently so 
intimately associated that the one may appear to possess 
spermogones and the other pycnides. In a few cases, I have 
seen spermogones intermixed with, and apparently belonging 
to, A. Smithii ; and pycnides scattered among, as if pertain- 
ing to, a young state of A. oxysporus ; but in the former case 
they really belonged to A. oxysporus y and in the latter to 
A, Smithii, the apothecia of which were also interspersed. 

Of fifty-four sheets of specimens of A, Smithii (generally 
associated with A. oxysporusy and growing on fui^iraceous 
states of P. saxatUis), I found pycnides present in thirty- 
four cases, or about 63 per cent. ; while in forty-two sheets 
of A. oxysporus (similarly growing, and with which A, 
Smithii was associated), Spermogones occurred only in five 
instances, or about 12 per cent. The pycnides were there- 
fore upwards of five times more frequent in A. Smithii y than 
the spermogones in A, oxysporus. Hence the normal, or 
usual, type of spermogones is comparatively rare in the genus 
AbrothaUus; while the pycnidian, or exceptional, type is 
somewhat common. This is one of the characteristic fea- 
tures of the genus. In twenty-seven of the thirty-four cases, 
in which pycnides occurred, they were associated with the 
apothecia of A. Smithii ; in four cases they were found alone, 
chiefly on the bluish or lead-coloured squamules already 
described ; and in three instances they were intermixed with 
young apothecia of A, oxysporus, to which species they 
appeared (but erroneously) to belong. In site and external 
appearances, the pycnides closely resemble the spermogones 
of A. oxysporus, hereafter to be described -, and are extremely 
apt to be mistaken therefor or confounded therewith. Like 
the latter, they occur as minute, black points, scattered gene- 
rally over the surface, or only towards the periphery, of the 
squamules or lobes. Each point or spot is perforated by a 
simple or stellate pore, whose edges may be flattened, raised, 
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or oocasionallj depressed. This ostiole is^ however^ gene- 
rally larger and more prominent than that of the spermo- 
gones^ and its edges more frequently swollen and raised. 
Sometimes — as in specimens of A. Smithii firom Glen Shee 
and Glen Beg — ^the pycnides are superficial, and prominent^ 
forming rough, tuberculated, black warts, seated on the sur- 
face of the thallus, each pierced by a distinct pore. The 
body of the pycnidis is immersed, spherical, and enclosed in 
a brown cellular tissue. When moistened, the pycnides 
appear as brown translucent spots, precisely like the sper- 
mogones. Tulasne says that the pycnides of A. Smithii 
are '^ interdum copiosissimse, imo apotheciis multo fire- 
quentiores," especially when they occur on Parmelia tiliacea; 
he also describes those of A, microspermus as abundant; but 
of A. Welwitzschii, he remarks, " Pycnides desiderantur.*' 
I have found the pycnides indiscriminately associated with 
varieties a and /3, and am convinced that the description of 
the pycnides of his species A. Smithii applies equally 
to those of his A, Welwitzschii, I have never, however, 
noticed pycnides so abundantly distributed as Tulasne would 
seem to imply. I have seen an intermixture of spermogones 
with young apothecia in A, oxysponis, associated on the same 
squamule with A. Smithii, '^ interdum copiosissimse ; '* and it 
appears to me possible, from the great resemblance, that 
Tulasne may have hurriedly overlooked the distinction 
between them, more particularly as he speaks of the " sper- 
mogonise ignotee '^ of the genus Abrothallus. I have most 
frequently found the best specimens of pycnides scattered, 
to the number of four or six, near the margin of sterile 
squamules, which had a leaden or grayish hue, and were 
thickened, corrugated, and warted. While the other cha- 
racters are similar, the pycnides differ remarkably from the 
spermogones in containing stylospores, instead of spermatia. 
These are cellular bodies, having much the appearance of 
certain spores, about ^y^^ to ^^^^ inch long, by ^^^^^ to ^^Vff 
broad. They are normally pyriform or obovate ; but they 
are sometimes spherical, oval, oblong, navicular, fusiform^ 
or present irregular bulgings. These abnormalities of form 
generally occur in Highland specimens. Viewed in different 
Bghts, they may be colourless or of a pale yellow tinge; 
sometimes the contained globules were pale yellow ; at other 
times the whole stylospore was of a distinct yellow. In 
the latter case, in Highland specimens, the stylospores were 
generally small and shrivelled. With regard to their con- 
tents, Tulasne remarks, *^Nunc protoplasma subUquidum 
fereque homogeneum^ nunc guttulas oleosas 2 — 3 fovent/ 
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in A. SmUhii ; while in A. microspermus, they are " mate- 
rieque oleosa et homogenea foetas/^ All these conditions 
frequently exist in the stylospores of the same variety. 
Very frequently a single large globule occupied the cavity 
of the stylospore, extending across its whole breadth^ but 
leaving interspaces at the extremities j or a large globule 
filled the bjoader end, while the opposite contained two or 
more smaller globules. Sometimes the stylospore contained 
a mass of small globules and granules of different size ; at 
other times the protoplasm was finely granular or grumousj 
or it was perfectly homogeneous and transparent. This 
appeared to be the highest state of development of the 
stylospore. The application of ether, aqua potassse, and 
aqua ammonise satisfied me that in all these cases the 
protoplasm was oily. The oil globules could readily be 
squeezed from the stylospores, and made to coalesce into 
larger globules; and the stylospores were almost invariably 
associated — sometimes to a marked extent — ^with free, float- 
ing oil globules. Under the reagents these free oil globules 
were greatly increased in number and size, and the globules 
contained in the stylospores could be seen gradually being 
dissolved or broken up into a homogeneous fluid. These 
globules, like other oil globules, refiticted light powerfully, 
and were very prominent objects in the interior of the 
stylospores. Their numbers and size differed greatly in 
specimens from various localities. They were very large 
and numerous in Ben Lawers specimens, in which the 
stylospores were associated with a large quantity of free oil 
globules. A similarly large intermixture of oil globules, espe- 
cially in the young state of the stylospores, was also observed 
in specimens from Glen Shee, the vicinity of Dumfries, and 
other localities. Some of the stylospores, in specimens fr^m 
Ben Lawers, bore a resemblance to certain cellular spores, 
especially when elongated and containing two or more large 
globular nuclei. Here also there was considerable deformity 
of shape ; some of the stylospores, which were among the 
largest I have seen, were almost spherical in form, and might 
have been mistaken for empty gonidia. This was not unfre- 
quently the case also in other specimens. I have occasion- 
aUy-L in specimens of A. SmitMi fix>m Glen Shee-seen 
the stylospores, frt)m their shape and the arrangement of 
the contained globules, resembling certain states of the 
spores of A. oxysporus. Of the colour of the stylospores 
Tulasne says, " Singulatim spectata dilute flavida diceres ; " 
while "horumce corpusculorum congeries in pycnidis sinu 
albescit copiosumque admittit aerem.^' He remarks frurther^ 
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" lode protoplafima fiicatur^ membrana autem utriculi vix mu- 
tatur/' I did not find iodine produce any change further 
than communicating its own tinge. Like the spermatia, 
the stylospores are borne on a series of sterigmata^ closely 
crowded together, and arranged in relation to the walls and 
cavity of the pycnidis as the spermatial sterigmata are to 
those of the spermogone. But the filaments generating the 
stylospores are uniformly simple and one-spored — the stylo- 
spore invariably being thrown off from the apex, and never 
from the sides. These filaments vary greatly in length; 
generally they are very short or inconspicuous ; sometimes 
they appear to be absent. There is considerable variety also 
in thickness; being sometimes thick and shorty at other 
times long, slender, and thin. In both cases they are 
usually very delicate. Sometimes they become shrivelled, 
and are retained, as caudate appendages, by the stylospores ; 
this I frequently observed in the smaU yellow stylospores in 
Highland specimens. Each sterigma would appear to gene- 
rate — as do also the spermatial sterigmata — a continuous 
series of stylospores, which in this case are thrown off as termi- 
nal cells or buds. The sterigmata of A. Smithii, Tulasne de- 
scribes as ^' brevissimis stipatissis quandoque vix conspicuis 
crassis ac monosporis ;" while, in A, microspermus, they are in- 
conspicuous and but rarely " linearibus et longiusculis.^^ The 
stylospore first appears as the rounded, bulging, or obovate 
extremity of a short, simple filament, which resembles, 
except in length, the paraphysis of a lichen. The end of 
this filament is frdl of a finely granular matter, which accu- 
mulates especially in the bulging portion; the latter is 
gradually separated by a septum. The terminal cell becomes 
broader towards its free end, and narrower towards its inser- 
tion upon the sterigma, until, at length, it is thrown off as 
the stylospore. The latter appears to attain its full size 
only after it is free ; it expands in all its dimensions and 
acquires a pyriform shape-. The granular protoplasm now 
becomes more distinct and more coarse ; there is a gradual 
frision of the smaller granules into globules, and these into 
larger globules, until the cavity of the stylospore is occupied 
by one or more large globules as I have already described. 
Finally these appear to deliquesce into a homogeneous, 
colourless, oily fluid, which gives rise to the colourless pyri- 
form stylospore with apparent double contour. I have seen 
nothing like germination in the stylospores. 

Stylospores have been hitherto found only in another minute 
parasitic genus — also described recently by Tulasne in his ad- 
mirable memoir on the organography and physiology of the 
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lichens — Scutula. Their relation to the Ainction of reproduc 
tion has yet to be determined. In certain respects they bear an 
analogy to the spermatia ; in certain other respects to true 
spores. They are generated in conceptacles closely resem- 
bling, in site and external form, the spermogones ; they also 
appear to precede the spores in order of development, and to 
be rather cotemporaneous with the spermatia; they are 
moreover, extra-thecal or extra-cellular, and are thrown off 
from the apices of peculiar filaments or sterigmata. On the 
other hand their size and form, and the nature of their con- 
tents, approximate them more to the character of true spores. 
There is a remarkable resemblance, however, between the 
stylosporcs and the pyriform or obovate bodies described as 
the spermatia of the PeltigersBby Tulasne (' M^m.,' p. 200). 
The section of a spermogone of Peltigera precisely resembles, 
in the form and arrangement of its sterigmata and spermatia, 
the pycnidis of Abrothallus. A careful investigation will 
demonstrate that there is a regular gradation, in form and 
size, between the ordinary, straight, rod-shaped, minute 
spermatia of Parmelia parietina, P. physodes, or Physcia 
ciliaris ; the ovoid spermatia of Lichina corifinis and L, 
pyamaa. or of Urceolaria calcarea and U, scruposa ; and the 
^om, comparatively large spermatia of Peltigera canina. 
Prom the anatomy of the genus Abrothallus, — which alone, 
however, is not sufficient to decide a question of such impor- 
tance, — I am strongly inclined to regard the pycnides as 
merely an unusual form of spermogones, and hence unde- 
serving of a separate designation and consideration. In A. 
Smithii, 1 have already stated I have never observed sper- 
mogones ; and in A, oxysporus I have not met with pycnides. 
But the pycnides appear to bear precisely the same relation 
— ^in regard to site, predevelopment to the apothecia, &c., — 
to the former, that the spermogones do to the latter. They 
are, therefore, probably endowed with similar functions, and 
act as substitutes for each other. Korber also regards the 
pycnides as the analogues of spermogones, for he says : " Ich 
halte dieselben fur Analoga der Spermogonien, die, in der 
gewbhnlichen Form, bei Abrothallus zu fehlen scheinen, 
wobei freilich die bedeutendere Grosse der Stylosporen vor 
derder spermatien der iibrigen Flechten sehr auffallig ist" 
(p. 215). Prior to the elaborate researches of Tulasne and 
other careful observers, the pycnides would undoubtedly have 
been regarded as the reproductive organs of some parasitic 
fungus. But we now know that some of the more minute 
fungi possess so many as four or five different kinds of repro- 
ductive bodies; and from the close affinity between the 
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lower tribes of fiingi and lichens, there is good ground for 
believing that a similar diversity may occur also in the latter. 
Tulasne^ who is no less eminent as a mycologist than as a 
lichenologist, regards the pycnides, which I have described, 
ajs properly pertaining to the genus Abrothallus ; and 
Berkeley, than whom there is no more competent authority 
in this country, holds a similar opinion. In a recent cor- 
respondence with the latter distinguished botanist, he 
informs me that he is acquainted with one fungus — Ery^ 
siphe {Ascomycetes, subord. Perisporiacei of Lindley's 
^ Veget. Kingdom,' 3d. ed., 1853, p. 43) — which has no less 
than five different forms of reproductive bodies or organs, 
none of which can be looked upon as spermatia according to 
Tulasne's views j that many species of Diphdia, Sphar(^8is, 
Phoma, &c., belong to Spharia, TSjmpania, Canangium, &c. ; 
and that, prior to the recent discoveries on the reproduction 
of lichens, the pycnidis of the Abrothallus would have been 
designated a Phoma. The fact that the lower fungi and 
lichens may possess several very different reproductive cor- 
puscles must greatly modify our future views of classification 
and nomenclature. "So convinced am I," says Berkeley, 
" of the near relation of lichens to fungi that, in the por- 
tion of my introduction to ^Cryptogamic Botany' which is 
printed, I make one division, Mycetales, to include Fungales 
and Lichenales " {in lit,) 

I have occasionally noticed in the tissues forming or sur- 
rounding the walls of the pycnides, peculiar tubes, presenting, 
at irregular intervals, bulgings, which ultimately, by 
elongation and expansion, become dilated into obovate cells; 
destined to be thrown off like buds or gemmae. In these 
lateral dilatations the granular protoplasm of the parent 
tubes appeared to accumulate, a septum was gradually 
developed, and the gemmule fell off at the point of division. 
These tubes generated large numbers of such cellular bodies, 
which increased in dimensions after their separation, and 
frequently bore a close resemblance to the stylospores, except 
that they were generally less regularly pyriform. Similar 
structures I have also noticed in the tissues of other lichens ; 
but I have not yet directed special attention to their nature, 
and can, therefore, throw no light on the part which they 
play (if any) in the function of reproduction. The sperma- 
tial sterigmata in A. oxysporus appear sometimes to be 
developed laterally from tubes in a similar way. I have also 
observed in the tissues of various lichens, a tendency in 
certain filaments to develop lateral and terminal cells, of a 
round or obovate form, varying greatly in size, and generally 
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more or less granular internally. Similar appearances are 
figured in the elaborate but lughly speculative memoir of 
Bayrhoflfer.* I mention these crude observations suggestively 
here, not only from a wish to- show that the reproduction of 
the lichens is even yet imperfectly understood^ and that the 
subject of these accessory or secondary reproductive cor- 
puscles will amply repay elaborate research, but because I am 
desirous of entering my protest against exceptions taken by 
Tulasne to certain observations made by Berkeley and 
Broome, Dr. J. D. Hooker and Babington, in tliis country. 
From some, apparently casual, observations of these botanists, 
it would appear that the paraphyses may sometimes assume 
the function of sterigmata, generating from their apices 
spheroid corpuscles, or may themselves be transformed into re- 
productive bodies. Tulasne throws a distinct doubt on the 
accuracy of the observations in question ('Mem.,' pp. 
110 and 111), and endeavours to explain them as the result 
of an optical error. He remarks, and with great truth, that 
the spores of certain species, from their tenuity and other 
characters, closely resemble the paraphyses {e. g. among the 
Peltigerese) ; that after emission from the theca they some- 
times become entangled among the paraphyses, and may there 
germinate \ and that in such a case true spores might appear to 
be generated by^ instead of only among, the paraphyses. I have 
never seen the phenomena described by Berkeley and Babing- 
ton, and therefore cannot vouch for the accuracy of their ob- 
servations. But I have seen the terminal cells of the paraphyses, 
especially under the use of reagents, remarkably resembling 
gonidia or stylospores, or the cellules which I have described 
as generated, laterally and terminally, from peculiar tubes. 
Under the use of aqua potassae, for example, I have seen the 
tips of the paraphyses of the apothecia of A. Smitkii dis- 
sociated, the brown colouring matter dissolved out, and the 
obovate terminal cell occupied by a colourless globule or 
globules, giving it precisely the appearance of many of the 
stylospores of the same species. So long ajs we are ignorant 
of the origin, development, and functions of the corpuscles 
which I have mentioned, and while there is reason to believe 

* *Einige« iiber Lichenen und deren Befruchtung.' Bern, 1851. 

Compare pi. i, figs. 11 and 12. " £inzelne fasem mil an den Enden und 
Seiten oefinalichen runden Zellchen." Pigs. 13 to 15. *' Fasem mit Zellen 
der mannlichen Gk>mdien-zelieu.'' 

PI. ii, figs. 7 to 11. " Mannliche Prosphysen — mit runden Endzellcn" — 
" mit eiformigen Verlangerungen" — " mit walzenformigen Verlangerungen 
(abgesclinuret die Androsporen und noch einigen runden Zellchen). ' Pigs. 
17 to 20. ** Weiblicbe Prospbyscn in verschiedenen Entwickelungs-stofen." 

PI. iii, fig. 12 a, ** Losgeloste Prosphysen." 



56 LINDSAY, ON ABllOTHALLUS. 

that we shall ultimately find the means of multiplication in 
the lichens wonderfully varied, and not at all in accordance 
with our preconceived notions, I consider it hazardous and 
improper to doubt or depreciate the observations of any 
botanist, and especially of men of such scientifia eminence 
as the gentlemen whose names I have enumerated. 

II, A, oan/sportis. — I have already given so many details re- 
garding the structure of A, ojn/sporus, in contrasting it Avith 
A. Smithii, that little now remains for me to add. Korber says, 
^^ Die iibrigen Abrothallus-Arten [besides A. Smithii and A. 
microsp.'] welche Tulasne noch unterscheidet, aber in Deutsch- 
land bisher noch nicht beobachtet zu sein scheinen, gehoren, 
nach ihrem Sporencharacter, nicht in diese Gattung" (p. 216). 

I cannot regard the mere character of the spore to be a 
sufficient reason for constituting species ; else we should split 
up the lichens into an endless number. A, Smithii and A. 
oarysporus occur so constantly and intimately associated, the 
mode of evolution and growth of the apothecia in both is so 
precisely alike, and their apothecia are frequently so similar 
in external appearance, that I must look upon them as per- 
taining to one genus. The pycnides of the one, and the 
spermogones of the other, also serve to distinguish them; 
but I think only as species. I cannot here omit a protest 
against the unnecessarily and mischievously elaborate classi- 
fication of Korber, who, in his last publication, enumerates in 
Germany 136 genera, while I feel assured less than one third 
would be foimd amply sufficient. It is this splitting up of 
species and genera; this multiplication of new and difficult 
names; this complete changing of old familiar terms, that 
operate as one of the most powerful barriers to the study of 
lichenology. It is only, I am convinced, by simplifying the 
science — by making genera and species as extensive as pos- 
sible and thus diminishing names — by merging special pecu- 
liarities in general laws, that we can hope to make licheno- 
logy attractive. As a general rule, whenever A. Smithii 
occurs. A, osoyspOTUs may be looked for. In the majority of 
cases, I found them growing together on the same thallus ; 
under which circumstances it is very difficult to determine 
to which species to refer the spermogones and pycnides 
generally more or less plentifully intermixed. On Craigie 
Hill, I met with both species abundantly. In other localities 
the one or other predominated — e, g. A, oxysporus on Mon- 
crieflfe Hill, and A, Smithii on Ben Lawers. The geogra- 
phical distribution of the Abrothalli seems very irregular, 
and is controlled by circumstances with which we are not 
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yet fully acquainted. I have never found tliem on the ordi- 
nary thallufl of the common Parmelia saxatilis (the var. 
leucockroa of Schaerer's ' Enum. Crit/) ; and I have looked 
for them in vain on fiirfuraceous states in a variety of loca- 
lities. Mr. Leighton mentioned to me recently {in lit,) that 
he has never found Abrothalli in Shropshire^ though he has 
frequently looked for them ; and that in Wsdes they are by 
no means plentiful. It is very desirable that collectors should 
direct attention to this subject. 

The apothecia first appear about the centre of a squamule^ 
where also the oldest and most fiilly developed specimens are 
to be found. The thalli on which A. oxyspoms occurs are 
more frequently simple or polyphyllous squamules^ and tend 
less to become globose and hypertrophic than those habited 
by A, Smithii. The young apothecia are punctiform, blacky 
and scattered : they are frequently very similar to the spermo- 
gones^ from which they can only be distinguished by the 
absence of an ostiole^ and by microscopical examination. In the 

{process of evolution, they more frequently fissure the cortical 
ayer than those of A, Smithii ; the surface of a squamule is 
sometimes marked by a network of these fissures, which run 
into, or anastomose with, each other. In the old state the 
apothecia sometimes become tuberculiform or maculiform; 
their surface is seldom raised much above the level of the 
surrounding cortical tissue, unless when moisture is applied. 
In the latter case the apothecium swells, the surface becoming 
more or less raised or convex. Moisture generally also 
changes its colour from a black to a light brown, but not 
invariably. The moistened, brown, swollen apothecium some- 
times appears as if it were a discoid mass of gelatinous con- 
sistence. I have occasionally observed the apothecia depressed 
or saccate, as in specimens from the Highland road between 
Blairgowrie and Spittal of Glenshee. Tulasne says the apo- 
thecia are '' punctiformia s. potius discoidea;" the former 
character appears to apply, however, only to yoimg and 
undeveloped specimens, and not to normal mature apothecia. 
Besides the different effects of moisture on the apothecia of 
A. Smithii and A, oxyspoms^ the former remaining black, 
the section shows a deeper colour in the former than in the 
latter — ^black to the naked eye, but brown under the micro- 
scope. I have frequently observed sections of the apothecia 
oiA. Smithii of a pm^ple tint; while those of A, oxyspoms 
have been invariably light brown. Besides the spermogones, 
the young apothecia are apt to be confounded with the 
pycnides of A. Smithii, and with certain parasitic fiingi, 
which I have occasionally found interspersed ; but these. 
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though bearing a close resemblance, to the naked eye, are 
generally more superficial, and their microscopic structure is 
quite different. I have, on several occasions, mistaken, by 
the naked eye, small, black, point-like parasitic fungi for the 
apothecia both of A, Smithii and A. oxysporuSy among which 
they were interspersed ; most frequently for the latter. I have 
also sometimes foimd them growing on these apothecia, — as in 
specimens from Glen Dee, Braemar, where they inhabit those 
of A, Smithii, They are generally, however, much more 
' irregular in shape, being usually more or less rough, tuber- 
culated, and flattened. On microscopical examination, they 
are found to consist of a cellular envelope of a more or less 
deep brown tint, enclosing myriads of very minute, globular 
brown spores. I have already stated that the apothecia of 
A. oxyspoms may be saccate. On the other hand, they are 
sometimes so prominent and convex, — ^as in specimens from 
Loch Coruisk, Skye, that I have mistaken them for young 
deplanate apothecia of A, Smithii, 

The thecae, says Tulasne, ^' subito deorsum acutatse et cunei- 
formes factae.^^ This is, however, only one phase of their 
existence, due to distension of the spore-sac and theca, with 
the maturescent spores, — ^the lower part, or pedicle, as I have 
already explained, sometimes tapering suddenly from the 
upper, which bulges into a sphere or obovate vesicle. The 
theca consists, the same observer continues, of a '^ membrana 
qua struuntur, crassissima et achroa, quum iode soluto roratur 
statim tota amoene spisseque caerulescit,talLque modo tincta diu 
(scil. 20 horas et quod excedit) consistit." In regard to the 
amyloid reaction with iodine, the thecae of this species contrast 
strongly with those of A. Smithii, I uniformly obtained a 
blue colour, which was generally best marked in young thecae, 
and at the apex, where the membrane is thickest. In some 
cases the hypothecial tissue, and, in others, the intercellular 
substance, which glues together the tips of the paraphyses, 
appeared to strike a blue colour with iodine, especially during 
the yoimg state of the thecae. Tulasne refers to this circmn- 
stance in regard to the paraphyses: ^^Materie amorpha 
cujus ope adglutinari videntur abundat caeruleoque colore 
in iode confestim inficitur.^' I am not certain, notwith- 
standing, that this amyloid matter does not really pertain to 
the thecae. The tips of the paraphyses are of a much lighter 
brown than those of A, Smithii ; the colouring matter appears 
here also more diffused. Their apices are so closely united, 
that it is generally impossible, without the assistance of 
reagents, to discover the outlines or characters of the indivi- 
dual terminal cells. But aqua potassae at once causes their 
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dissociation^ and dissolves out the colouring matter, rendering 
distinct the terminal cell and its septum. In some cases a 
delicate colourless membrane appears to overlie and connect 
the apices of the paraphyses, but is really probably a thin 
layer of the mucilage or intercellular substance already 
referred to. 

The spores are usually about -nViy to T^uzy inch long by ^^'^^ 
^ T(i\fjf broad ; they are rather longerthan those of A. Smithii, 
but about equal in breadth. They vary greatly both in size and 
form. Normally, they are ellipsoid, with acute extremities ; 
colourless or pale yellow, having a double contour, and 
usually a lemon-coloured globular nucleus, arranged in the 
central axis, at either end. But they are sometimes lanceolate, 
fusiform, or caudate ; or they are short and broad, swelling 
nearly into an ovoid or spheroid. In the latter case there is 
sometimes only one nucleus ; or, if two, they are eccentric. 
In some cases the spores are empty, or Ml apparently of a 
homogeneous, colourless, oily fluid, resembling in this respect 
many of the stylospores ; or they are filled with globules and 
granules of different size. The latter condition occurs in an 
abortive form or a permanently undeveloped type ; and also 
in the old state, in which the nuclei become broken up into 
globules and granules. In certain states, when devoid of 
nuclei, the spores bear a resemblance to those of some Pel- 
tigeras and Stictas. Like the spores of A. Smithiiy they 
appear to be arranged in the thec3B in a spiral manner. Their 
nuclei are much more constant in their occurrence than those 
of the spores in A, Smithii ; they occupy those portions of 
the spore which, in the latter species, become the loculi. 
They germinate like many other spores, sending out a deli- 
cate filament from one extremity. They are, says Tulasne, 
'^ nucleo insequaU heterogeneo vixque (saltem de specie) oleoso 
gravidee, in sinu cujusUbet asd inordinate generantur.^' I do 
not fiilly comprehend this description. The intra-thecal 
development of the spores I have already described when 
referring to those of A, Smithii. 

The spermogones I have seen more or less abundantly in 
specimens growing on P. saxatilis, from Craigie Hill, Perth ; 
Bimam Hill, Dunkeld; various parts of the Highland 
road between Blairgowrie and Braemar; various localities 
round Braemar; Ben Nevis; Barmouth, Wales, and other 
localities ; and also on Cetraria glauca and P. conspersa from 
the latter locality. They occur as extremely minute, black, 
point-like bodies on the surface of the thallus, scarcely dis- 
cernible by the naked eye. With the aid of a good lens, 
each of the point-Uke spots is found perforated in its centre 

VOL, v. Q 



60 LINDSAY, OK ABROTHALLUS. 

bj a simple or stellate ostiole or pore^ with flat, more fre- 
quently raised, and sometimes, but rarely, depressed bordefB. 
Even under tbe lens, and especially in young spermogones, 
the pore is often imperceptible. It may be made more 
prominent by moistennig the spmnogone, whose tissue is 
very hygrometric, swelling rapidly and greatly in water ; the 
ostiole becomes thus more patent, and its edges better 
defined. With age also the ostiole becomes more open and 
generally stellate, the cavity of the spermogone being empty 
and its walls hardened. In old spermogones also the de- 
pressed or saccate character of the osticde is occasionally 
observed. The ostiole leads into a somewhat spherical and 
simple cavity, whose envelope consists of a brown cellular 
tissue, and whose internal walls are lined by a compact series 
of sterigmata, — ^arranged perpendiculariy to the spermogonal 
walls, and convergently to the centre of the spermogonai 
cavity, — generating from their apices myriads cf spermatia. 
When moistened, the spermogones assume a light brown tint ; 
and when the thallus or matrix is moistened and viewed by 
transmitted light, they constitute a series of brownisl^ 
translucent, roimd spots, amid the surrounding duU <^aqne 
green (of the gonidic layer shining through the brownish 
cortical tissue). The sterigmata are simple, cylindrical, or 
almost linear cells, frequently very irregular in form, bcang 
sinuous in their outUne, and presenting bulgings or bendings. 
On tracing carefrlly their connection with the walls of tibe 
spermogone, they appeared to me to be given off as a series 
of hollow buds, at irregular intervals, from a peculiar tubular 
tissue. The waU of the parent-tube presented a bulging 
which became dilated and elongated into the form of a 
sterigma. From the apex of the latter a smaller bud was 
developed, which became elongated into a linear, very 
slender, straight rod-shaped body; on attaining a certain 
length, a septum became visible at the point of junction be- 
tween this body, the spermatium, and its steiigma, and a 
severance took place. The sterigmata often came off in 
groups from the parent-tubes, and, when elongated and 
narrow, not unfrequently resembled tiie fingers of the hand. 
Sometimes the sterigmata were nearly as narrow as their 
spermatia, into which they gradually tapered. The spermatia 
were either seated perpendicularly on the apices of the 
sterigmata, or they came off at various angles, which were 
occasionally very acute. In the latter case there was fre- 
quently a bulging or dilatation of the aterigmata immediately 
before they gave off the spermatia. 
The spermatia between about -^jj Bsid-^^^ inch long. I 



LINDSAY, ON ABROTHALLUS. 61 

had abundant opportunities of obserring the peculiar^ 
wriggUng^ swimming, and diving motion which has at- 
tracted the attention of so many lichenologists, and given 
origin to so many ingenious theories as to its nature. But 
I see no reason to doubt for a moment that it is merely the 
molecHjdar or Brownian motion now so familiar to botanists. 
The movements occur only in free, isolated, floating sper- 
maitia ; eu masse they are at perfect rest. Iodine had no 
effect on the spermatia or sterigmata further than communi- 
cating its own tinge ; but the network of tubes from which 
the latter spring, or the intercellular matter, appeared some- 
times to assume a bluish colour. 

It may be advisable here to point out the resemblances and 
differences between the spermogones of the AbrothaUus and 
those of P, saxaiUis, I have examined the spermogones of 
P, saxatiUs on various furfuraceous forms frcnn Norway, 
Ben Lomond, the Xyles of Bute, and other localities. In 
external characters they closely resemble those df the 
AbrothaUus. They occur as extremely minute, black points 
scattered over the surface and towards the extremities of 
smooth lacinise. Each spot is perforated by an almost im- 
perceptible ostiole — simple or stellate — which leads into the 
spermogonal cavity. The sterigmata which line its walls, 
however, are very different from those of the AbrothaUus. 
Here they are equally deUcate and narrow; but they are 
articulated, ramose, and much longer. There is, however, a 
great want of uniformity in length, some of them projecting 
£Eur beyond the others. The articulations consist of simple, 
cylin^cal cells, generaUy joined to each other at more or 
less irregular angles. Spermatia are given off perpendicu- 
larly, or at various angles from the apex of .each articulation ; 
consequently the sterigmata generate spermatia both fi^m 
their itpices and sides. The latter, indeed, appear to come 
off from the former as a series of minute lateral branches 
or buds. The spermatia are very abundant ; they are about 
the same length as those of the AbrothaUus, but they fre- 
quentiy appear more slender. Xorber describes " Spermo- 
gonien auf den Bunzeln des Lagers als schwarze gehaufte 
Warschen bisweilen wahmehmbar, mit sehr kleinen, fast 
kugiigeH [?] Spermatien'^ (p. 73). In addition to thejBterig- 
mata there arises frt>m the walls of the spermogcme a aeiios 
of very deUcate ramose filaments, which project far beyond 
them, and fiU its cavity with a deUcate network :ft)arm6d by 
their anastomoses and ramifications. These filam^its are 
0tenle. Sometimes they are articulated or septate at the 
extremities, which may appear proliferous ; but this is pro- 
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bably an illusory appearance due to adhesion of some of the 
abundant floating^ free spermatia. These filaments generally 
terminate in a rounded bulging extremity, the interior of 
which contains a more or less finely granular material. 
From their abundance, growing as they do from among the 
sterigmata, they are apt to conceal the latter. They occur 
also in the spermogones of several other lichens — such as 
Parmelia physodes, and some of the Ramalineie and UmbilU 
caria. The nature and function of these peculiar filaments 
have not hitherto been determined. Possibly they are 
abortive and hypertrophied sterigmata; or their terminal 
Cells are thrown off as accessory reproductive bodies of a 
kind with which we are as yet unacquainted. Further re- 
searches of course are necessary to settle this point. 

In specimens of A. oxysporus, growing on P. compersa, the 
spermogones of theAbrothallus and Parmelia are apttobeoon- 
foimded. Oneof the most prominent characters of P. con^ij^er^a 
is its black-punctate thallus ; hence, indeed, its very appro- 
priate name. The minute black points, so abundantly 
scattered over its surface, are the spermogones. These 
thalline spots are each perforated by an ostiole which leads 
into the cavity of an immersed, spherical, one-locular sper- 
mogone. HerCi however, as in the analogous case of P. 
aaxatilia, the resemblance ceases; for the sterigmata and 
spermatia are much more delicate or slender, and the former 
are articulated, each joint being a narrow linear cell. Its 
spermogones are frequently also dotted over the outer surface 
of the thalline exciple of the apothecia, and also on the 
hypothecium, after the falling out or erosion of the hy- 
menium or lamina proligera. The falling out of the latter 
leaves a saucer- or cup-shaped organ of similar colour to the 
thallus. 

In searching for spermatia, it is necessary to bear in mind 
that the spermogones precede, in order of development, the 
apothecia; and that, by the time the latter have attained 
maturity, the former have been long since emptied of their 
contents. Young spermogones containing spermatia should, 
therefore, be looked for on young or sterile thalli or lobes, or 
on those bearing only nascent apothecia. I have found the 
spermogones in best condition on portions of thallus destitute 
of apothecia. The same remark may be applied to the 
pycnides of A. SmitJm. Though strong grounds exist for 
regarding the spermatia as fertilizing or impregnating cor- 
puscles, the process of impregnation has not been hitherto 
detected in lichens. It still remains a problem for micro- 
Bcopists. The discovery of spermogones in lichens has already 
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made^ and is destined still further to create^ great changes in 
our knowledge of the structure and classification of the more 
minute lichens. It has heen lately determined that the 
genus Pyrenothea constitutes the spermogonesof various more 
fiuniliar lichens^ — e. g., P. leufocephala, Pr., consists of the 
spermogones of Lecidea abietina, Ach., and P, vermicellifera, 
Kunz^ of those of Biatora ItUeola, Fr. 

''Pycnodites nondum innoturunt/' remarks Tulasne tersely. 
This statement my own experience — as I have already men- 
tioned in describing the pycnides of A, Smitkii — enables me 
to corroborate. 



The existence of Birds during the deposition of the Stones- 
field Slate proved by a comparison of tJie Microscopic 
Structure q/* certain Bones of that formation with that 
of Recent Bones. By the Bev. J. B. P. Dennis^ F.G.S., 
Bury St. Edmunds. 

From extensive observations made upon the bones of birds^ 
I find that^ in their microscopic characters^ their bones are 
as distinct from those of mammifers as the latter are from 
the bones of sauiians. As the lacuna in the saurian bone 
exceeds that of the mammal in the size of its canaliculi^ so 
does the latter exceed that of the bird ;* and as they are more 
numerous and more branched in the bird than in the 
mammal^ so in like. manner are they more so in mammalian 
than in saurian bone. 

It is in birds that the Haversian tubes attain their most 
elegant and varied reticulations^ not fortuitously^ but with 
design^ and that intimately connected with the life and 
habits of the animal. In fact^ each bone is a study in itself^ 
and involves a knowledge of the muscles that move it as well 
as of the use it is designed for; and in a bird of flight the 
shape of the wing, the extent of the surface covered by the 
quiU feathers, whether it is pointed or round, whether the 
secondary quills are strong or weak, are all matters of deep 
CQUsideration, and comparison with the internal structure of 
the bone, which the microscope reveals to the eye. 1 feel 
that I need the powers of the consummate naturalist and 

* This, of coarse, is speaking generally. I do not observe mnch differ- 
ence between the canaliculi of the hare and those of Bewick's swan as to 
size. Again, the lacunse of the mole are as small as those of birds, but 
then, the Uaversian tubes totally differ. As a general rule, the bouc-cells 
in birds are smaller than they are in mammifers. 
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compai^tiye anatomist^ to do entire JH&rtice to the saUect. 
All I can hope to do is to pioneer the way^ and furnish &e»h 
data from whi/;h science hereafter may perhaps draw her 
unerring deductions. My present object is to prove, from a 
general exposition of the structure of birds, that they had 
representatives on this planet when the Stonesfield Slate 
was still the soft mud of a large estuary ; and I purpose, lor 
the thorough elucidation of the question, not only to con- 
sider the structure of birds, but also of those mammifera 
and saurians which more or less approach l^rds in their 
power of flight, for they are intimately (especially the Pt^ro- 
dactyle) connected with the subject. Amongst mammifers, 
the bats alone have the power of maintaining a continued 
flight, by the rapid vibrations of membranous wings, which 
are in fact but a modification of the arm and hand, so 
adapted as to enable them to extend a thin canvas by which 
their bodies are conveyed through the air. To this end the 
fingers are greatly increased in length, as well as the humerus 
and radius; the scapula also is large, and lengthened in a 
slanting direction at its lower portion, for the better attach- 
ment of muscular power, and to afford greater support to the 
stroke of the wing; the clavicles are curved like the fttrcola 
of the bird, and perform the united functions of the fiircula 
and coracoids, preventing the compression of the chest and 
keeping the humerus in its place when acted upon by the 
pectoral muscles. It must, however, be borne in mind^ that 
there is no deviation in this flying mammal from the plan 
Nature has laid down in the construction oi mammifers; 
the bat, because it flies, is not a bird, no more than the bird 
that swims and cannot fly is a fish. If you examine the fin 
of the penguin, you will observe the same plan of construe- 
* - tion that exists in the wing of the eagle ; so the wing of the 
bat is in accordance with the same design that framed the 
hand of man. Nature can adapt without confusion, and 
although, as Cuvier says, the bats seem to have the appear- 
ances of wings — " Un examen attentif d^montre que ce sont 
de veritables mains, dont les doigts sont seulement un peu 
plus allonges.'' 

The bones of bats are excessively strong, hard, and semi- 
transparent, the radius is a long bone curved laterally and 
inwards like a bow. Along the convex surface runs the 
extensor muscle with its tendon, which crossing over the 
carpus becomes connected with the tendons that extend the 
fingers. On the opposite side of the bone is placed the 
muscle and tendon that closes the wing. The ulna in bats ia 
either absent or rudimental, the muscles of the forearm are 
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exceedingly inaignificent when eompared with tliose of birds ; 
their bones are harder in texture^ and only the very large 
bats possess Haversian tubes^ for even the lai^st indigenous 
to this country are without them,* and the Pteropus, the 
largest of the family, has only short and straight ones, and 
th^ not at all numerous. Not carrying elastic and power- 
ful quills, the bat does not need the same muscular develop- 
ment that is necessary iot the bird, a simpler power of 
extension and flexion of the wing is all it requires in its 
forearm ; where great muscular power is wanted there it has 
it. The chest is enormously developed, the ribs are strong 
and flat, the sternum has a ridge, the scapulsB are approxi- 
mated to those of the bird, and the whole strength of the 
animal is concentrated in the chest and shoulders. In fig. 1, 
plate YI. are shown the Haversian tubes and lacunsB of 
the P/«rqfn««, or flying fox as it is popularly called; the Haver- 
sian tubes are more l&e long lacunae, and are, in the humerus, 
straight, unconnected, and not numerous, but the lacunae 
are very abundant; these become more fusiform in the 
phalanges, as may be seen in fig. 2, which represents a 
phalanx with its medijjlary cavity of one of our small bats. 
The canaliculi of the bat are large for mammals. The 
Haversian tubes in the phalanges of the Ptercipus are longer 
and finer than in the humerus, and a slight ramification is 
seen in the extreme ones. I conceive the reason of the 
paucity or absence of these tubes in the bats, is to be found 
in the character of their wings, and the habits of the animal. 
Bats require light but strong bones, hardly at all flexible, 
for were they so their great length and slendemess would 
make the wing so pliable, that it would be powerless in 
resisting the air, and thereby enabling the animal to sustain 
itself in flight. Lightness is obtained by numerous lacunae, 
and numerous and comparatively thick canaliculi, and no 
more elasticity is impart^ to the bone than is sufficient to 
preserve its structure, and obviate any fracture, in flight. In 
the bird^ on the contrary, elastic resistance to muscidar pres- 
sure is of much importance; and hence appears to have 
arisen that admirable application and adjustment of the 
Haversian tubes, so conspicuous in the economy of birds. 
Besides bats, there are other mammifers, such as the Galeo- 
pitheeus, flying Phalangers, &c., which, though they do not 
fly in the true acceptation of the word, yet are enabled to 
perform flights to some extent in the air by the aid of a 

* I have fonnd them in the jav^ a thick stem with a few straight branches 
between the fangs of the teeth. The jaw is a good object of comparison with 
that of the mole. iSee p. 76.) 
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lateral extension of their skin^ which being spread out like a 
parachute sustains them for some time. I have examined 
the leg-bones of two species of flying PhalangerSy and a few 
words will be necessary about them. In such animals light- 
ness and elasticity^ but especially the former, are of para- 
mount importance. In the smaller* flying Phalanger, the 
Haversian tubes, especially in the tibia, are large and 
numerous, the lacunse are very nunLcrous, and the canaliculi 
large ; every particle of unnecessary weight seems to have 
been abstracted from their bones, that the light animal 
may float almost like a feather in the air. Fig. 8 gives the 
appearance of the Haversian tubes in the tibia of the smaller 
species ; they are disposed in the most advantageous manner, 
running in parallel longitudinal courses, with only an occa- 
sional junction between them. 

Amongst recent reptiles, the Draco volans is enabled, by 
an extension of its false ribs, to expand a fan-like membrane, 
by which it can, like the Phalangers^ for a little time sustain 
itself in the air. I have examined also the bones of this most 
interesting reptile; they are hollow and thin, but strong, 
without Haversian tubes, and having very numerous lacunse ; 
the canaliculi are fine for a reptile, but partake, in other 
respects, of the reptilian characters. The ulna of the Draco 
volans compares very much with that of the frog in the cha- 
racter of its lacunae ; in the femur they approach more those 
of the Phalanger ; there is, however, an admixture of roundish 
lacunse^ but this admixture is apparent also in the bones of bats. 
As the animal \& an agile climber, strength in its bones is 
as requisite as lightness ; and as the parachute is altogether 
disconnected from its limbs, it would seem to be with the in- 
tention of giving them absolute freedom — ^the long ribs 
being mobile, and the membrane folding up by the creature's 
sides until occasion requires its expansion, offering no im- 
pediment in the way of its progression (fig. 4 represents the 
ulna). 

Before I make any remarks upon the Pterodactyle, I 
would describe some of the leading features of the bones of 
the gannet, and say something of the structure of birds in 
general. The gannet being peculiarly characterised by the 
length of its wing-bones, is a very appropriate bird to 
compare both with the bats and Pterodactyles ; its habit is 
to take its finny prey by falling headlong upon it with 
immense velocity, and often from some height. It possesses 
to a surprising extent the power of inflating its body with air, 
and from the great buoyancy of its body would seem to be 
incapable of diving, and, though web-footed like the cor- 
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morant^ is said to have no predilection even for swimming; 
as^ however, the force by which it descends, evinced by the 
doad of spray it scatters around, must have the primary 
effect of carrying the bird to a great depth, unless resisted 
by muscular power, aided by the buoyancy of its body, its 
legs become powerful instruments in bringing the gannet to 
the sorfiBhce so soon as it has secured (as it never fails to do) 
its prey. The bill of the bird is strong, without clefts for the 
nostrils ; the furcula strong and bow^ out, and the portion 
especially that meets the resistance of the sea is bent down 
at about a right angle with the coracoid, and it is there ex- 
cessively strong, with a powerful articulation and a pointed 
process, extending for half an inch on the inside — taking 
the fiircula, coracoids, and breast-bone together, they form 
an admirable piece of machinery, adapted to the habits of the 
bird. The keel of the sternum is small and thrown forwards, 
so that the outer edge and the furcula constitute an extended 
arch, very different to the depressed character of the furcula 
in the shag ; the keel of the breast-bone is straight, without 
any curve, as in the shag. The socket also, where the 
coiaooid fits into the sternum, has a very strong and expanded 
articulating surface, and there is an impression both in the 
sternum and the coracoid for an oblong ligament, which 
braces the coracoid strongly to the sternum; on its outer 
edge it is not truncated as the shag's, but is shaped like the 
point of a bill-hook. I will now, however, describe the 
microscopic structure of some of the principal bones. The 
humerus, radius, and ulna partake of the characters I have 
observed in all birds whose wings are long and pointed. In 
the humerus vertical section (fig. 17), the Haversian tubes 
do not reticulate, but run nearly parallel, and ultimately 
convolving to a point, firom which extends another tube which 
oonvei^es in a similar manner. The lacunae are long, and, for 
the most part, narrow; in the transverse section the 
Haversian tubes appear as round dots, the lacunse as small, 
irregular specks, and the canaliculi beautifully reticulate. 
The ulna compares very nearly with the humerus ; in the 
radius the Haversian tubes are more numerous, more parallel, 
with fewer connections ; the lacunae also are rather longer. 
There is nothing particular to notice in the scapulae, the 
Haversian tubes observing a pretty similar arrangement ; but 
the furcula, and especially the coracoids, are worthy of par- 
ticular notice. 

In the furcula (fig. 18) the Haversian tubes are not so 
numerous as in the humerus, have no connections, and the 
lacunae are very fusiform. In the coracoid (fig. 19) a 
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complete change and one anomalous, ao far as I have'oh- 
served^ in the structure of that bone in birds> takes place; in 
the vertical section the Haversian tubes are beautifiilly and 
regularly reticulated^ the reticulations fc^rming circles gene^ 
rally of a very regular form^ and the long and fouform 
lacunae are replaced by roundish ones; in the transverse 
section the Haversian tubes appear as truncated branches^ 
and the lacunae are large^ which would seem to indicate that 
their form is pretty circular. The femur of the gann^ 
(fig. 20) very nearly compares with the ccnraooid^ witho>at so 
much regularity in the Haversian circles; the lacunae are 
often roundish oval^ sometimes irregular^ or long and thickish. 
In the transverse section (fig. 21) the Haversian tubes appear 
in parallel rows^ with the excised ends of others between ; the 
lacunae have irregular canaliculi, beautifully reticulated. 
In the tibia (fig. 22) vertical section the Haversian tubes 
run longitudinally^ with numerous transverse^ diagonal eott- 
nections^ characters not at all uncommon in the same bone 
in other animate; the lacunae are small sharp-pointed ovab}> 
and differ little either in the vertical or transverse sections. 
In the tarsus the Haversian tubes are not so numerous, but 
very much thicker, and also of variable dimensions ; in the 
toes the reticulations are numerous, but not circular, and 
rather appearing as traces to the longitudinal tubes. In the 
rib (fig. 24) of the gannet there is a striking coirespondenoe 
ia the characters and paucity of the Haversian tubes with 
those of the humerus of the Pteropus ; and we may also 
notice^ in the furcula (fig. 6) of the swift, the same diminu- 
tion of the Haversian tubes, a bird of very peculiar construc- 
tion in its wing, with an enormous muscular development. 
The swifts have by far the shortest humerus, and the longest 
metacarpal bones and phalanges, of any bird I have dissected. 
The sternum of the gannet, being exceedingly transparent, 
affords an excellent view of the coarser Haversian tubes 
without the use of the microscope ; in the keel they radiate 
from the thick portion, where the coraooids articulate, like the 
spokes of a wheel to the edge, appearing looped and braced ; 
in the sternum plate they are bowed outwards from the 
central line towards the coraooids, being very close together, 
with numerous cross braces ; in the ilia they run longitudi- 
nally with much reticulation at the edges; in the flat 
surface of the back, behind the sockets of the femur, they 
pass across to the anchylosed vertebrae, being met by others 
at right angles that extend longitudinally along the narrow 
part of the bone until they approach the pelvis, when they 
reticulate until they are lost sight of in the thickness of the 
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bone. There is nothing pertieular worthy of notice osl 
this occasion as to the other bones. 

The structure of the gannet^ so far as I have described it^ 
in the principal bones^ admirably exhibits the beautiful 
adaptation of the microscopic structure of bone to the move- 
ments, habits, and well-being of the creature, and in no bone 
IB that adaptation more clearly shown than in the coracoid 
— the circular reticulations of the Haversian canals in 
which bone are assuredly desifinoked to enable it to sustain 
the shock it must receiye wh^n the bird impinge, on the 
water ; the powerful bill first cleaves the waves, the strong 
bows of the furcula next meet the shod^, and the injurious 
effects of the concussion, which would perhaps be too much for 
an ordinary coracoid, are obviated by the circular disposition 
of its HavLsian canab. But this is only a single ^ance. 
We find wonders of omniscient providence in every skeleton. 
How admirable is the design displayed in the keel of the 
sternum. Take that of the heron, for instance ; the same 
tender eare is shown for the preservation di the b<me when 
acted upon by the powerful pectoral musde. It is composed 
of two plates^ with diploe betweaii ; the Haversian tubes in 
the plates meet the pressure at all points. Examine the tibia 
of the same bird, and it will be found that they are longitu- 
dinal in the reticulations. Or if we turn to another kind of 
bird, the starling, for instance, we find beautifol reticulations 
in tiie ulna, with straight Haversian tubes in the ccHracoid, 
the very of^posite of the gannet. Or if we examine the wing- 
bone of the razor-bill or guillemot, which is used by the bird 
to swim with under water, and seldom for flight, we observe 
not only an external adaptation of the bones, but the micro- 
scope shows also that there is an internal one as well. And 
from the numerous observations which I have made, no 
doubt whatever remains in my mind as to the important ends 
and services of the Haversian tubes, lacunae, and canaliculi. 

There are not two bones in animals, unless they are of the 
same kind, that agree perfectly in the arrangement of the 
Haversian tubes, or even of the lacuns ; hence the certainty, 
as our knowledge increases by careful observations, of ascer- 
taining the habits of any animal from the microscopic cha- 
racters of its bones, a truth which I surmised and hinted at 
in a previous paper. 

That the size of the canaliculi is dependent, as has been 
supposed, on the size of the blood discs does not appear to 
be supported by observation ; but that it is dependent upon 
the habits and requirements of the animal observation tends 
to show. The lacunae and canaliculi not being of universal 
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occurrence in fisli^ seems to show that when they are present 
it is for some other purpose than the transmission of blood 
discs to the bone. Again^ why shoidd the lacunse be of dif- 
ferent shapes eren in the same bone ? Surely this can only 
be explained upon the hypothesis of their connection with the 
structure of bone^ as that is connected with the life of the 
animal. The cansdiculi also seem to differ in size^ as in the 
femur and bone plates of the back of the armadillo. I think 
the facts I have adduced tend to throw light, not only upon the 
general structure of bone, but also upon the variation that 
appears in fishes. In the fin-bone of the sturgeon the 
lacunee are assembled in masses, so also in the dermal plates ; 
and the bone of the plates is excessiyely hard for fishes' bone. 
It would appear that a combination of strength and tough- 
ness is thus imparted to a greater degree than woidd be given 
by any homogeneous mass of bone. The very principle has 
been carried out in the tubidar Menai bridge, which has 
numerous cells or compartments, which add infinitely more 
to the strength and stability of the structure than if it had 
been a homogeneous mass ; and besides, by the dispensing 
with superfluous matter, a reduction of specific gravity is 
also obtained. For ordinary purposes, the gelatinous, homo- 
geneous bones of fishes* seem sufficiently strong for their 
mode of living, but a much more elaborate structure is 
requisite in the higher Vertebrata. Only examine the fine 
structure exhibited in the bones of the Uon or the horse — 
animals which require strength combined with lightness and 
elasticity or resistance to violent shocks in their bones. The 
canaUculi of the lion, which possesses great strength, and the 
horse, which can carry or draw great burdens, are in both 
numerous and fine. In the whalebone whale, which descends 
to great depths, they are also numerous and fine; in the 
elephant, where massive strength is required, they are not 
numerous. In the Icthyosaurusf and Plesiosaurus, the cana- 
Uculi, though finer than those of some other saurians, are 
few in number ; hence their bone is perfectly distinct from 
that of mammifers or birds ; they have also, at least in parts, 
straight Haversian tubes. Thus the whole structure of bone 
is a portion of animal mechanism which, when thoroughly 

* Some have, as the cod, Ha?ersian tubes without bone^cells : they are 
seen well in the vomer. 

f Haversian tubes, or the semblance of them, I have only as yet found in 
the jaw ; in the ribs it appears to be an extension of the cancellated structure, 
of which, in fact, the bone of that animal seems to be composed. The 
small paddle-bones are very curious, and have a singular complicated set of 
bone circles at their edges. The peculiar cancellatea cavities 1 at first mis- 
look for Haversian tubes. 
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understood^ may prove of service in the arts and advance 
the mechanical powers of man. Comparisons with the same 
bones in birds of similar flight and configuration of the 
wing are highly useful in elucidating this subject. Take^ 
for instance^ such birds as the ring-dotterel^ tumstone^ 
dunlin^ pigi^y curlew^ little stint^ and other birds of that 
description^ whose mode of flight is so similar that I will 
d^ the most practised sportsman to distinguish one from 
the other by its flight. Now if we examine a portion of the 
ulna^ taken from the same part of the bone in any one or 
all of -these birds^ we shall at once observe a similar and 
singular correspondence in the disposition of the Haversian' 
tubes. Examine next the ulna of the greensand piper^ a 
bird whose wing is broader than^ and not so pointed as^ the 
above mentioned^ and whose flight is easily recognised from 
its congeners by the sportsman^ and you will notice an 
entirely different arrangement of the Haversian tubes^ which 
are reticulated in every direction^ while in the rest they 
observe longitudinal directions ; what conclusion can we 
arrive at^ but that these tubes are arranged in accordance 
with the flight of these birds. The starlings the raven, the 
jay, &c., have all flne and numerously reticidated tubes, and 
the secondary quills of all these birds are well developed. 
In the fowl they are very powerfdl, and the ulna contains 
numerous and fine tubes; in the owls the same; in the 
hawks the Haversian tubes are large and much reticulated, 
and are easily recognised from those of other birds. It 
seems, therefore, possible, from the microscopic structure of 
the bone of a bird, to divine the shape of its wing and the 
character of its flight, there being a perfect correspondence 
the one with the other, just as a perfect knowledge of the 
femur will inform us whether a bird could swim, or only run, 
or walked ; and this may be done even in a fragment of a 
bone, after we have acquainted ourselves with the general 
principles by very numerous and exact observations. 

In the coracoid, for instance, the ordinary disposition of 
the Haversian tubes would be longitudinal, Draced more or 
less, because that would be the best arrangement to resist the 

Eowerful action of the pectoral muscles. In the gannet, as 
as been shown, a circular arrangement is preferable, but 
this is apparently an exception, and connected with the pecu- 
liar habits of the bird. The ulna of the razor-bill and guil- 
lemot is more reticulated than would primarily be expected 
in the wing of a bird where the secondary quills are so very 
weak ; but then it must be considered that those birds use 
their wings much more like fins when under water than as 
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instriu&eiitB of flighty as tiiey seldom take inng, but inva- 
riaUy Sive, when they are approached, and may be obseired 
to use their wings under the water with surprising ease and 
agility. The wing^ in (ac^, is more constructed like an oar, 
and the bones are flat, especially the humerus, and the wrist 
is stvongly braced to the forearm. The ulna and femiur of 
the red-throated div&r exhibit a very singular sort of «nuses 
in the HaTarsian tubes, which seem to swell out ; the struc- 
ture of t^ese is peculiar, and at present I have not been able 
quite to make it out, there being a great deal of oily matter 
in the bones of these birds."^ I have observed a structure of 
bone something similar in the medullary cavity of the ulna 
of the Draco volans (fig. 4) . The tibia of the red-throated 
diver (fig. 5) is introduced on account of this peculiarity. 
The goosander exhibits somewhat similar reticulations to 
the -Stonesfield fossil. 

Having so &r given the general features of the microscopic 
characters of the bones of birds, we may now attempt to 
grapple with the microscopic structure of that most singular 
reptile the pterodactyle. 

The Pterodactyhis hnffirostris perhaps affords us the most 
perfect means a£ studying the singular proportions of its 
skeleton. A larger and less-perfect, but exceedingly useful 
one, was discovered by Miss Anning, at Lyme Regis, and 
which is now placed in the British Museum. Also p(^ons of 
the jaws of a very large kind have been discoveined in our 
Chalk formation, with other bones now supposed to have 
belonged to a similar animal. From these specimens we 
learn that the animal was a true saurian, apparently adapted 
for flight, and for arboreal and terrestrial movements, and 
iostead of possessing, like the bat, an extension of all the 
fingers, it had only one prolonged, the others being used for 
progression ; it differed also from the bat, in having a well- 
developed ulna as well as a radius. There did not, however, 
exist between them the ^aoe, that, in birds, is adapted to 
receive so much muscular power; but as the forearm per- 
formed double the duty of that of the bat, we may reasonably 
suppose that its muscles were more numerous. In the bat, 
the extensor of the fingers is a small muscle, which, arising 
from the external condyle of the humerus, and, passing over 

* I find in the lower jaw of the FteropM iiumeronfl Haveraiaa tubes, 
parallel with the length of the jaw, and having enlargements or ainnses in 
them very similar to those in the red-throated diver. Surely this is a fur- 
ther proof of the adaptation of the Haversian tubes to the habits of the 
animal. The tubes are also branched and connected, very different to the 
way in which they appear in other parts of the skeleton. 
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the carpus^ sends forth <extren[iely fine tendons over the 
convex surface of eadi of the fingers^ terminating in the last 
joint. In the pterodactyle^ the digitus auriculans that forms 
the wing, would seem to require proper extensors and Sectors ; 
and we may suppose that the pterodactyle, in some de- 
gree, in the use of its limbs, approached the frog ; we also may 
assume it possessed extensores carpi radialis and ulnaris, 
an extensor digitorum communis, also an extensor proprius 
digiti inwiTTrii (auricularis),.a8 well as flexores carpi radialis 
and ulnaris, a flexor digitorum conmiunis, a flexor proprius 
digiti auricularis, and possibly a pronator and supinator. The 
bird, indeed, has two muscles which occupy the place of the 
pronator teres, which are not used for pronation but flection. 
We may therefore imagine that the muscular development of 
the forearm of the pterodactyle was something between that 
of the bat, firog, and bird. The presence of quills in the bird 
has evidently materially affected the muscular development of 
the forearm ; as also their being bipeds involved a greater 
development of the muscles of the leg, it would be, how- 
ever, unnecessary to enter upon them. In the pterodac- 
tyle, the strain upon the bones of the wing would be prin- 
cipally in the long direction, there being no lateral pres- 
sure, from feathers being attached to the bone. In the bird 
the quill feathers are a very important element, and it has 
been shown that the Haversian tubes vary according to the 
shape and uses of the wing; but there is no reason to sup- 
pose that any such variations would be required in the ptero- 
dactyle. In the Phalangers they extend longitudinally; we 
may therefore suppose that such was principally the case in 
the pterodactyle; we have every reason to conjecture this 
from analogy. Take, for instance, the bill of the pelican, 
which is long; how do they run? longitudinally; or the 
tibia of a heron? longitudinally also; or in the spiculse or 
shafks of bone that shoot across the interior of the humerus 
of a goose, or in the ordinary coracoid of a bird, the same 
direction is observed. 

Next, with r^ard to the lacunae; of what shape would 
analogy teach us to expect them to be in the pterodactyle? 
Surely long pointed ovals; as indeed they have been so 
figured; only the mistake made was the supposing such a 
shape was peculiarly characteristic of the pterodactyle; 
whereas the shape of the lacuna is characteristic of no class 
or order of vertebrate animals, but is only connected with 
the requirements of the bones of the animal, and may be 
long or round in the same animal as occasion requires.*^ The 

* Oar common roach beaatifally exhibits this. 
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lacunse^ in (act, obey the same laws as the Haversian tubes 
do, and are placed in that position, and are of that form, 
which best suits the necessities of the bones they constitute 
a portion of. 

Since I had written the above remarks, I have very oppor- 
tunely received a portion of a bone from the Chalk, through 
the kindness of H. Catt, Esq., of Brighton, which precisely 
exhibits these characters. The Haversian tubes are princi- 
pally longitudinal, the lacunae are long like those in the bill 
of the pelican ; and, indeed, the Haversian tubes very nearly 
compare, especially in size. There is, however, a peculiarity 
in the bone which I was not altogether prepared for, having 
observed it in no bird-bones, though I have noticed some- 
thing like it in the frog. It is the way in which the lacunae 
cross.^ There appears to be a set running longitudinally, and 
a set above them running in the opposite direction, which 
gives a very marked and peculiar character to the bone, and 
makes me think that this bone, which came from the Chalk, 
and which is a hollow bone with very thin walls of a peculiar 
texture, is pterodactyle bone ; another thing further confirms 
me in this view, the canaliculi are not numerous like those 
of birds, and coarser (it is figured in figs. 7 and 14) ; if so this 
is a further confirmation of those general principles I laid 
down in a previous paper on the c W:ter^ of Lne-the 
pterodactyle, though it could fly like the bird or bat, yet 
showing its saurian characters, both outwardly and inwardly, 
in its bones. The fossil bone from Stonesfield, which I have 
selected for comparison, is in the possession of W. Adams, 
Esq., of Buriton, Petersfield, who has very kindly fur- 
nished me with other most interesting fossils; and I have 
chosen this from several other supposed fossU bones of 
birds from Stonesfield, as one of the greatest interest, fi^m 
its striking similarity in structure to the humerus of the 
heron. It belonged, however, to a smaller kind than our 
common heron, and appears from a drawing, (for I have 
only received fragments of the bone,) to be the distal end of 
the humerus ; the bone has quite the texture of bird-bone 
in its outward appearance, and is decidedly different from 
that of the pterodactyle from the Chalk, which looks rather 
silky, an appearance apparently caused by fine lines ^ on its 
surface, which the bird-bone is free from. 

The vertical section of a portion of this bone gives the 
following characters : Haversian tubes for a bird of medium 

* I have since observed something like this crossing in the skulls of some 
birds and the bone plates of the armadillo. 
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thicknefls; reticulate^ but without any precise form or size in 
the loops^ but rather a marked irregularity is shown^ some 
appearing square^ others triangular^ others oval^ in fact of 
all shapes and sizes; sometimes they somewhat interlace; 
they do not entirely maintain a uniform diameter^ the reti« 
culations are inclined to form combinations, which produces 
a variety in their appearance, sometimes two or three of 
a similar shape and size uniting. The laouns are numerous, 
small ovals, and round, but more pointed ones than roimd. 
The canalicuU are fine, much branched, and very numerous. 
That this is the bone of a bird, from the evidence I have 
adduced, there can be no doubt. My object is rather now 
to attempt to discover what kind of bird it might have been. 
We have no reason to suppose it belongs to the Raptares, 
for it does not exhibit their peculiarities of structure, the 
Haversian tubes being peculiarly large in the diurnal birds 
of prey. Neither did it with much probability belong to 
the Ctyrvid4Bj for in them they are finer and more reticulate ; 
still, neither did it belong to the CohtmMdm or the gallina- 
ceous family. All the goose, duck, and gull tribes^ with the 
divers, perhaps mergansers, cormorants, &c., may also be 
excluded, for they have, as far as I have examined them, 
marked distinctions. By this process of separation we have 
narrowed the field of our research, which leaves us with the 
cranes, herons, egrets, and bitterns, and birds of that 
description, to discover a living representative of this ancient 
bird. But for the present, I -shall only attempt to show that 
our common heron exhibits a very marked agreement in 
many particulars. 

The bones of the heron, like those of other animals, exhi- 
bit a varied adaptation of the Haversian tubes, and oertainfy 
do not at all compare with the fossil in some of them, as the 
tibia for instance; but in the humerus there is a very great 
similarity, more so than in the ulna or radius. The Haver- 
sian tubes in the humerus appear to be constructed on the 
very same plan, so that a description of the one would be 
only the counterpart of the other, only they appear rather 
larger in the heron. The lacunas have also the same shapes, 
with nearly the same admixture of roxmd ones ; the heron 
appearing to have a greater number. The canaliculi also 
perfectly agree. Supposing the fossil bone to have been 
a humerus, its correspondence with the humerus of the heron 
would indicate that its wing was similar in shape and its 
mode of flight corresponding. Should further investigations 
substantiate this surmise, it will be another triumph of the 
microscope in the field of science. 

VOL. V. H 
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Addenda. 

The general truth of my observations may be easily tested 
by an examination of the bones of some of our common 
animals^ such as the hare^ rabbity squirrel^ rat^ mole, &c. 
As mere microscopic objects, they will repay all the trouble ; 
and the only apparatus required will be a fine saw, which is 
best home-manufactured out of the main spring of a watch ; 
a small hand grindstone ; a common slate hone j and a piece 
of leather to guard the fingers. Both a cutting and a writing 
diamond will also be necessary. If the person is residing in 
the country, let him take a walk to the first gamekeeper^s 
residence, and ask him to show him where he hangs the 
vermin; or let him look out for a bush where the mole- 
catcher hangs his moles ; or if he has rabbits for dinner, let 
him save, to the utter astonishment of his servants, the bones. 
The dainty morsels conveyed home, a rich mental feast is 
soon prepared. Let me suppose the operator compares the 
metatarsal bone of the rabbit or the hare with one of 
the polecat or the mole. He will find numerous Haversian 
tubes in those of the rabbit and hare, not half so many in the 
polecat, and quite a different arrangement in the mole, with 
complicated reticulations at the ends, and few Haversian 
tubes, and of a peculiar character, in the shaft, quite distinct 
from the rabbit, &c. If the whole under jaw of the mole is 
ground down, the Haversian tubes will be foimd to send up 
a tree-like stem between the fangs of the molars, with, 
branches across. The under jaw of the weasel is a very 
suitable object to compare with the mole; and their distinc- 
tive characters are easily recognised. The parietal heme of 
the mole is also a nice object for comparison with that of the 
weasel, and in the latter the Haversian tubes are much 
reticulated, and compare more with those in the joints of the 
hind metatarsal bones of the mole ; that is, they have that 
complicated character. Now, the weasel is remarkable for a 
very powerful muscular development in its head ; and so it& 
jaws show, in their microscopic characters, great strength of 
action; and the play of the powerful temporal musdes i^ 
registered in the disposition of the Haversian tubes, which 
are more open in the mole, and less complicated in their 
character. Let next be picked out one of the little vibrating 
bones from the ear of the mole — it is itself almost microscopic, 
but grind it down, and it will be seen to be marvellously fiill 
of highly reticulated Haversian tubes; or let the lower 
jaws of the rabbitj hare, squirrel, and rat, be taken, and let 
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a piece be sawn out just under the long incisor tooth ; the 
piece from the rabbit will be found to be fiill of fine tubes 
parallel with the tooth ; that of the hare with coarser and 
more irregular ones ; in the rat few, and only the truncated 
ends, wiU be seen ; and in the squirrel none at all."^ Do not 
these variations accord with the habits and mode of life of 
these different animals ; the rabbit and the hare can neither 
gnaw a hole through wood, nor extract the kernel from a nut ; 
but the rat can do the one in a masterly fashion, and the 
squirrel the other. But I might multiply an infinity of 
instances until I became tedious, and it is better that mfcro- 
Bcopists should work them out for themselves. I merely 
exhibit a few instances out of many from which I have arrived 
with certainty at the law that governs the texture and com- 
position of bone, which may be thus briefly explained : 

That the Haversian tubes are connected with the move- 
ments, habits, and mode of life of the living creature in which 
they may be present. 

That the lacunae obey the same law, and adjust themselves 
to the strains, pressure, and requisite density of any bone. 

That the canaliculi serve it also, and yet without any con- 
fusion of the great classes of vertebrate animals. 

That all conspire in evincing the admirable unity of design, 
and the harmonious correspondence of the bones with the 
muscles, tendons, &c., of an organized being ; so that while 
each living creature obeys the general law, each maintains 
also its distinctive characters. 

* Perhaps an odd one may appear, the cut reqiiires to be carefully made, 
a& there are Haversian tubes on the side of the jaw, bat different to those 
of the rabbit. At the extreme edge there are round holes in the bone, 
these are much more developed in the rabbit ; the course of the bone-cells 
is irregular^ mostly across, whereas they run longitudinally in the rabbit. 
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On Dysteria ; a new genus of Infusoria. 
By Thomas H. Huxley, P.R.S. 

The credit of the discovery of the animal which will be 
described in the following pages is due to my Mend Mr. 
Pyster, of Tenby ; and many of the most important state- 
ments regarding its structure and habits are based upon his 
observations. I think, therefore, I cannot do better than 
name the genus of which it will form the type after him.* 

The creature was found in swarms among the algae coating 
the shells of a PateUa and of a lAttorina which had long 
inhabited a marine vivarium. I had the opportunity of ex-> 
aminiug its structure when visiting my friend during the past 
autumn, and the following paper must be regarded as an 
{^count of Mr. Dyster^s work, with some additions of 
my own. 

. Dysteria armata (PL YII, fig. 18,) has an oval body, 
T^gth — ^j^ijth of an inch long, by i^i^th — rj-i^th broad, which 
is not altogether symmetrical— the one side presenting a 
considerable, evenly rounded convexity, while the other, less 
proinin^Qt, is divided by an angulated, longitudinal ridge (m, k) 
mto a smaller, dorsal, and a larger, ventral, area. The edges 
of both lateral surfaces are sharp and thin ; dorsally they are 
separated by a shallow groove (n, o), but along the ventral 
line of the body the groove is deep and narrow, and the 
produced edges of the lateral parietes {n,o) resemble the 
t^alves of a bivalve shell. 

The ventral and dorsal grooves pass into one another in 
front, but posteriorly the lateral edges are imited for a short 
space (A) . . The edge of the left, less convex, side of the body 
ends anteriorly in an obtuse point (m), which corresponds 
with the anterior termination of the iigulated ridgeVand 
does not extend, by any means so far forward, as the edge of 
the right side, which remains thin, and forms the anterior 
extremity of the body. 

At the anterior extremity the large oral aperture (a) is seen, 
just below the angulated ridge and occupying the bottom of 
a deep fossa, which here ti^es the place of the dorsal and 
ventrtd grooves. The left wall of this fossa is thickened, and 
projects inwards so as to form a cushion-like lobe, clothed 

* Sticklers for classical terminolojry may however, if they please, derive 
the name from H^ and Ttpag, << a difficult sort of monster/*^ or otherwise, 
from Svtrriptc, * perversely dispntatious,'* on account of the controversies to 
which Ihe obscure structure of the animal may give rise. 



HUXUST, ON DY8TBBIA. 79 

wiUi remarkably long cilia; and these .cilia are continued 
into the oral aperture, itself — the posterior ones being large^ 
usually directed transversely to the axis of the body^ and 
having at times much the appearance of vibratile membranes. 

The bottom of the oral fossa is strengthened by a curious, 
curved rod (l), which terminates superiorly in a bifid tooth, 
while inferiorly it appears to become lost in the wall of the 
fossa. 

But there is a much more prominent and easily distin- 
guishable apparatus of hard parts situated on the opposite 
or ventral side of J;he mouth, and extending thence through 
two thirds of the length of the body {b, c) . It consists of two 
portions — an anterior, somewhat rounded mass, in appo- 
sition with a much elongated, styliform, posterior portion. 

It is very difficult to assure oneself of the precise structure 
of the anterior portion (/), but it would seem to be a deep 
ring, composed of three pieces — two supero-lateral and mu- 
tually corresponding {q, fig. 14), united with a third, inferior, 
azygos portion {p) . The latter is somewhat triapgular, with 
a broad base and rounded obtuse apex; the latter being 
directed forwards and immediately underlying the oral aper- 
ture, while the former is turned backwarcb, and unites with 
the two supero-lateral pieces. Each of these is concave inter- 
nally and convex externally, so as to form a segment of a 
circle, and presents a clear median space, the optical expres- 
sion of either a perforation or of a much thinned spot. 

The anterior edge of each supero-lateral piece is nearly 
straight, but the posterior is convex, and it is by this edge that 
it articulates with or is apposed to, the anterior extremity of 
the posterior division of the apparatus. Viewed laterally this 
posterior portion appears to consist of two styles, which are 
somewhat like nails in shape; their anterior extremities being 
truncated so as to present a sort of nail-head, while the 
posterior extremity seems to take to a fine point. Bather in 
fix>nt of the middle of its inferior edge each style seems to 
give off a short process downwards («), and this process is, in 
botanical language, decurrent upon the style. Careful ex- 
amination of the dorsal or ventral aspect of these parts shows 
that the decurrent process is in fact only the expression of a 
delicate membrane, which is bent so as to have a ventral 
convexity, and connects together the two styles (fig. 15). It 
might be said, therefore, that the posterior part of the appa- 
ratus is a triangular membrane, deeply excavated in front, 
bent so as to be convex downwards, and having its margins 
thickened and produced into styliform enlargements. This 
curious piece of mechanism is directed upwards and back-< 
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wards^ and terminates in the substance of the body without 
any apparent connection with other parts. 

The whole apparatus is moveable. The posterior portion 
is pushed against the anterior, and the heads of the styles 
come into contact with the posterior convex edges of the 
supero-lateral pieces, and push them forwards ; the posterior 
portion is then retracted, and the whole apparatus returns 
to its previous arrangement. 

In one Dysteria, which had swallowed a filament of OsM- 
latoria, so long, that the one extremity projected from the 
mouth, when the other was as far back in the body as it 
could go, these movements took place as many as twenty 
times in a minute. 

Mr. Dyster fiirther informs me that, in one of these ani- 
mals which he saw feed, the frond of Oscillatoria was rather 
'^ swum upon ^^ than seized, ingestion being accomplished by 
a smooth gliding motion, apparently without displacement 
of the styles : but that when the act was completed the styles 
"gave Xind of anap and moved slightly forJaxds." 

Mr. Dyster is inclined to think that the Oscillatoria passed 
thrtmgh the anterior ring-like portion of the apparatus. I 
have not seen the animal feed, but on structural grounds I 
should rather have been inclined to place the oral aperture 
at [a, fig. 13,) and to suppose that the food would pass above 
the anterior ring. The apparatus is destaroyed by caustic 
potash, but remains unaltered on the addition of acetic 
acid; it is therefore, probably, entirely composed of animal 
matter. 

Immediately above the annular portion of the apparatus, 
there is invariably present a remarkable amethyst-coloured 
globule {t)j apparently composed of a homogeneous fluid. It 
has on an average a diameter of -^^'^^ inch, and it is entirely 
lodged in the more convex portion of the body.* In many 
specimens no other colouring matter than this can be 
detected, but in some, minute granules (77 J ^^ inch) of a 
similar colour are scattered through the body. What con- 
nection these have with the large constant globule is not 
clear, since, although the dimensions of the latter vary 
from the size given above to one fourth or less, no relation 
could be observed between this diminution and the presence 
of the granules in other parts of the body. 

Behind the amethystine globule the substance of the body 
has the appearance, common to the Infusoria generally, of a 

* In one or two specimens a minute ametliystiue globule, not more than 
one sixth the d iameter of the larc^e one, was visible immediately below and 
behind it. Acetic acid destroys the colouring matter. 
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mass of " BBToode" in which the ingested matters are im- 
bedded^ and no clear evidence could be obtained of the exist- 
ence of aaj digestive cavity with distinct walls. 

A little behind the middle of the body^ and towards its 
ventral edge^ there is a clear spheroidal '^ contractile space'' {d) , 
which varies a good deal in size. One measured -nVir^^ ^^ 
an inch in diameter^ and became entirely obliterated in the 
contracted state. 

The contractions are not rhythmical^ but take place irre* 
gularly. On the approach of death the space becomes irre^ 
gularly and enormously enlarged, until it occupies perhaps a 
third of the whole contents of the body. 

Immediately beyond the contractile space there is a curious 
oval body (e), having its long axis (yTj^o ^-) directed upwards, 
and containing a comparatively small central cavity, so that 
it appears like a thick-walled sac. 

Indications strongly suggestive of an inferior opening were 
sometimes observed in this body, but no demonstrative 
evidence of the existence of any such aperture could be 
obtained. 

The waUs of the ventral groove are provided with long and 
powerful ciUa, a remarkably strong one being attached behind 
the base of the " appendage,^' and by their means the animal, 
when free, is propelled at no very rapid rate through the 
water. Its more usual habit, however, is to remain fixed by 
means of the peculiar appendage (/), and then the cilia act 
merely in creating currents, by which nutritive matters are 
brought towards the mouth. 

The appendage referred to is attached to the surface of the 
body, rather towards the convex side, at the bottom of the 
ventral groove, and is distant about one fifth of the whole 
length from the posterior extremity. It is ^f^^th to ti^Vd^^ 
of an inch in length, and is not altogether unlike a boot, with 
a very pointed toe, in shape ; and the toe appears to be viscid 
at its extremity, so as readily to adhere to any foreign object. 
The appendage then forms a pivot on which the whole body 
turns about, and this appears to be the habitual and favorite 
position of the Dysteria. 

Internally, the appendage contains a canal {g), wider above 
than below, and apparently blind at each extremity. 

No " nucleus'* could be found, though carefully sought for 
with the aid of acetic acid. 

The occurrence of transverse fission was noticed very 
distinctly in one case ; but it is remarkable that, notwith- 
standing the great number of specimens which were observed, 
no other instance of this mode of multiplication came under 
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the notice of Mr. Dyster or myself. It would appear that 
the '' apparatus'' disappears^ and is reproduced during fission^ 
for in the single case observed^ mere rudiments of it were to 
be seen in eadbi half of the strongly constricted mass. 

Dysteria has not hitherto be^ observed to become en-- 
cysted, although this condition has been carefully sought for. 

There can^ I imagine^ be little doubt as to die true sys- 
tematic position of Dysteria, The absence, in an animal 
which takes solid nutriment, of an alimentary canal with 
distinct walls, united with the presence of a contractile 
vesicle, with the power of transverse fission, and with cUia 
as locomotive organs, is a combination of characters found 
only in the Infusoria. In this class, again, the existence of a 
sort of shell or lorica, constituted by the structureless outer 
layer of the body; the. presence of a submarginal ciliated 
groove around a large part of the margins of the body; and 
tiie inequality of the two lateral halves, leave no alternative 
save that of arranging Dysteria near or in the Euplota of 
Ehrenberg. 

Indeed there is one species figured by Ehrenbei^ (' Infu- 
sions-thierchen,' p. 480, pi. 42, fig. xiv), E^lote»macro9tylu», 
found at Wismar, on the Baltic, which, in general aspect, and 
in the possession of a foot-like appendage, so doaely resem- 
bles the present form, that were it not for the absence of any 
allusion to the amethystine globule, or to the '^ apparatus," 
I should be strongly inclined to think it identical with 
Dysteria. That an internal armature is not inconsistent with 
the general plan of the Euplota, ib shown by Chlamidodon, 
whose apparatus of styles would probably repay re-exami- 
nation. 

Notwithstanding certain analogies which might be shown 
to exist between the manducatory apparatus of some Botifera 
(see, e. g., that of Furcularia marina, figured by Mr. Gosse, 
in his excellent memoir, ^Phil. Trans.,' 1846) and the 
'^ apparatus " of Dysteria, I see no grounds for regarding 
the latter as in any way an annectant form between these 
groups. 



(83) 



On the Origin of Oreensand^ and its Formation in the 
Oceans of the Present Epoch. By Professor J. W. 
Bailey^ West Point, New York. 

(Communicated bj the Author.) 

As an introduction to the subject of tlds paper, it is proper 
to refer to various observations wbicb have been made of facts 
intimately related to those which I wish to present. That 
the calcareous shells of the Polythalamia are sometimes re- 
placed by silica, appears to have been first noticed by Ehren* 
berg, who, in a note translated by Mr. Weaver, and published 
in the 'L. E. and D. Philosophical Journal' for 1841, vol. 
xviii, p. 897, says : 

" I may here remark that my continued researches on the 
Polythalsutnia of the Chalk, have convinced me that very fre- 
quently in the earthy coating of flints, which is partly calca- 
reous and partly siliceous, the original calcareous shelled 
animal fon^B live exchai^ed theiF lime for sUex without 
undergoing any alteration in figure, so that while some are 
readily dissolved by an acid, others remain insoluble ; but in 
chalk itself, all similar forms are immediately dissolved.^' 

The first notice of casts of the cells and soft parts of the 
Polythalamia was published by myself in the 'American Journal 
of Science^ for 1S4J5, vol. xlviii, where I stated as follows : 

" The specimens from Fort Washington presented me with 
what I believe have never been before noticed, viz., distinct 
ciufts of Polythalamia. That these minute and perishable 
shells should, when destroyed by chemical changes, ever leave 
behind them indestructible memorials of their existence, was 
scarcely to be expected, yet these casts of Polythalamia are 
abundant and easUy to be recognised in some of the Eocene 
Mark from Fort Washington.^^ This notice was accompanied 
by figures of well-defined casts of Polythalamia (1. c, pi. iv, 
figs. 80, 31). 

Dr. Mantell also noticed the occurrence of casts of Polythala- 
mia and their soft parts, preserved in flint and chalk, and 
communicated an account of them to the Boyal Society of 
London, in May, 1846. In this paper he speaks of the 
chambers of Polythalamia as being frequently filled with chalk, 
flint, and siUcate of iron. (' Phil. Trans.,' 1846, p. 466.) To 
Ehrenbei^, however, appears to be due the crodit of first 
distinctly annoimdng the connection between the Polvthala- 
mia and the formation of Oreensand, thus throwing the first 
light upon the origin of a substance which has long been a 
puzzle to geologists. In a notice given by this distinguished 
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observer upon the nature of the matrix of the bones of the 
Zeuglodon from Alabama (see 'Monats-Bericht^' Berlin^ 
February, 1855), he says : 

^' That Greensand, in all the numerous relations in which I 
have as yet examined it, has been recognised as due to the 
filling up of organic cells, as a formation of stony casts (Stein- 
kembildung), mostly of Polythalamia, was stated in July of 
the precedmg year/^ He then refers to the Nummulite 
Limestone of Traunstein, in Bavaria, as rich in green opal^ 
like casts (Opalsteinkemen) of weU-preserved Polythalamian 
forms, and mentions them as also occumng, but more rarely, 
in the Glauconite Limestones of France. He then proceeds 
to give an account of his detection of similar casts in the 
limestone adhering to the bones of the Zeuglodon from 
Alabama, and states that this limestone abounds in well- 
preserved brown, green, and whitish stony casts of recogni- 
sable Polythalamia. This limestone is yellowish, and under a 
lens appears spotted with green. These green spots are the 
Greensand casts of the Polythalamia, and they often form as 
much as one third of the mass. By solution in dilute chloro- 
hydric acid, the greensand grains are left, mixed with quartzose 
sand, and with a light yellowish mud. The latter is easily 
removed by washing and decantation. The casts thus obtained 
are so perfect, that not only the genus, but often the species 
of the Polythalamia, can be recognised. Mingled with these 
are frequently found spiral, or corkscrew-like bodies, which 
Ehrenberg considers as casts of the shells of young mollusks. 

With reference to the perfection of these casts of the Poly- 
thalamia, and the light they throw upon the structure of these 
minute animals, Ehrenberg remarks : 

''The formation of the Greensand consists in a gradual 
filling up of the interior space of the minute bodies with a 
green-coloured, opal-like mass, which forms therein as a cast. 
It is a peculiar species of natural injection, and is often so 
perfect, that not only the large and coarse cells, but also the 
very finest canals of the cell walls, and all their connecting 
tubes are thus petrified, and separately exhibited. By no 
artificial, method can such fine and perfect injections be 
obtained.'' 

Having repeated the experiments of Ehrenberg upon the 
Zeuglodon Limestone, I can confirm his statements in every 
particular, and would only add that, besides the casts of 
Polythalamia and small spiral mollusks, there is also a con- 
siderable number of green, red, and whitish casts of minute 
anastomosing tubuli, resembling casts of the holes made by 
burrowing sponges (Cliona) and worms. 
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In the ' Berlin Monats-Bericht/ for 3vlj, 185S^^ Ehren- 
berg gives an account of very perfect casts of Nimmiulites^ 
from Bavaria and from France^ showing not only chambers 
connected by a spiral siphuncle^ but also a complicated sys- 
tem of branching vessels. He also gave at the same time 
an account of a method he had applied for the purpose of 
colouring certain glass-like casts of Folythalamia, which he 
had foimd in white tertiary limestone from Java. This 
method consists in heating them in a solution of nitrate 
of iron, by means of which they can be made to assume 
different shades of yellow and brownish red, still retaimi^ 
sufficient transparency when mounted in balsam to show the 
connection of the different parts. 

The interesting observations of Ehrenberg which are alluded 
to above, have led me to examine a number of the cretaceous 
and tertiary rocks of North America in search of Greensand 
and other casts of Polythalamia, &c. The following results 
were obtained : 

1st. The yellowish limestone of the cretaceous deposits of 
New Jersey occurring with Teredo tibialis, &c., at Mullica 
Hill^ and near Mount Holly, is very rich in Greensand 
casts of Folythalamia and of the tubuliform bodies above 
alluded to. 

2d. Cretaceous rocks from Western Texas, for which I am 
indebted to Major W. H. Emoiy, of the Mexican Boundary 
Commission^ yielded a considerable number of fine Greensand 
and other casts of Folythalamia and Tubuli. 

3d. Limestone fi*om Selma, Alabama, gave similar results. 

4th. Eocene limestone from Drayton Hall^ near Charleston^ 
South Carolina^ gave abundance of similar casts. 

5th. A few good Greensand casts of Folythalamia were 
found in the residue left on dissolving a specimen of marl 
from the Artesian Well at Charleston, S.C.; depth 140 
feet. 

6th. Abundance of organic casts, in Greensand, &c.^ of 
Folythalamia^ Tubuli, and of the cavities of Corals, were 
found in the specimen of yellowish limestone, adhering to 
a specimen of Scutella Lyellii from the Eocene of North 
Carolina. 

7th. Similar casts of Folythalamia, Tubuli, and. of the 
cavities of Corals, and spines of Echinus, were found abun- 
dantlv in a whiti^ limestone adhering to a specimen of Ostrea 
seUiJBjormis from the Eocene of South Carolina. 

The last two specimens scarcely gave any indications of the 
presence of Greensand before they were treated with dilute 
acid, but left an abundant deposit of it when the calcareous 
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portions were dissolved out. All the above mentioned spe- 
cimens contained well-preserved and perfect shells of Poly- 
thalamia. It appears from the above, that the occorrenoe of 
well-defined organic casts, composed of Oreensand, is by no 
means rare in the fossil state. 

I come now to the main object of this paper, which is to 
annoimce that the formation of precisely similar Oreensand 
and other casts of Folythalamia, Mollusks, and Tubuli, is 
now going on in the deposits of the present ocean. In an 
interesting report by Count F. Fourtales, upon some speci- 
mens of soundings obtained by the U. S. Coast Survey in 
the exploration of the Oulf Stream (see ' Report of U. S. 
Coast Survey/ for 1853, Appendix, p. 83), the sounding, from 
Lat. SI"" 32', Long. 79"" 35', depth 150 fathoms, is mentioned 
as '^ a mixture in about equal proportions of Olobigerina and 
black sand, probably greensand, as it makes a green mark 
when crush^ on paper.'^ Having examined the specimen 
alluded to by M. Pourtales, besides many others from the 
Oulf Stream and Ghilf of Mexico, for which I am indebted to 
Prof. A. D. Bache, the Superintendent of the Coast Survey, 
I have foimd that not only is Oreensand present at the above 
locality, but at many others, both in the Oulf Stream and 
Oulf of Mexico, and that this Oreensand is often in the form 
of weU-defined casts of Polythalamia, minute Mollusks, and 
branching Tubuli, and that the same variety of the petrify- 
ing material is found as in the fossil casts, some being weU- 
defined Oreensand, others reddish, brownish, or almost white. 
In some cases I have noticed a single cell, of a spiral Foly- 
thalamian cast, to be composed of Oreensand, while all the 
others were red or white, or vice versa. 

The species of FolythaJamia whose casts are thus preserved, 
axe easUj^cogmsabie a« identical with those ^hJ^ecAy 
preserved shells form the chief part of the soundings. That 
these are of recent species is proved by the facts that some of 
them still retain their brilliant red colouring, and that they 
leave distinct remains of their soft parts when treated with 
dilute acids. It is not to be supposed, therefore, that these 
casts are of extinct species washed out of ancient submarine 
deposits. They are now forming in the muds as they are 
deposited, and we have thus now going on in the present 
seas a formation of Oreensand by processes precisely analogous 
to those which produced deposits of the same material as long 
ago as the Silurian epoch. In this connection, it is im- 
portant to observe that Ehrenberg's observations and my 
own establish the fact that other organic bodies than Foly- 
thalamia produce casts of Oreensand ; and it should also oe 
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stated that many of the grains of Oreensand accompanying 
the well-defined casts are of wholly unrecognisable forms^ 
having merely a rounded, cracked, lobed, or even coprolitic 
appearance. Certainly many of these masses, which often 
compose whole strata^ were not formed either in the cavities 
of Polythalamia or MoUusks. The fact, however, being esta^ 
blished beyond a doubt, that Oreensand does form casts in 
the cavities of various organic bodies, there is a great pro* 
bability that all the masses of this substance, however 
irregular, were formed in connection with organic bodies ; 
and that the chemical changes accompanying the decay of 
the oi|^anic matter have been essentially connected with the 
deposits in the cavities, of green and red silicates of iron, and 
of nearly pure silica. It is a curious fact in this connection, 
that the nliceom organisms, such as the Diatomacese, Folycis* 
tinese, and Spongiolites, which accompany the Polythalamia 
in the Gulf Stream, do not appear to have any influence in 
the formation of casts. 

The discovery by Profesbor Ehrenbei^, of the connection 
between organic bodies and the formation of Greensand, is 
one of very great interest, and is one of the many instances 
which he has given to prove the extensive agency of the 
minutest beings in producing geological changes. 



Further Obsbbvations on Vegetable Gbowth. 
By the Hon. and Rev. Sidney Godolphin Osbobne. 

It may interest the readers of the ^ Journal ' to know that 
further observation has given me a deeper insight into the 
structure of the wheat plant in the earliest stage of its 
growth. I find there is a ^' circulation^^ in eveiy one of the 
long suckers put forth from the roots ; it may be seen veir 
plaiidy under a power of 800. Although I can trace it with 
ease along the outer edge of each sucker, running from the 
root towards the blunt point, I cannot trace any current re*' 
turning towards the root. 

In the case of the spiral fibre in, the early plumule, I now 
find it to have in every case its own investment ; that, in &ct, 
it is within a tube of very thin cellular texture. By carefdl 
management of the light, lines running vertically the whole 
length of this tube can be seen; I presuine these to be the 
outlines of a fine wall of cells, of which this tube is formed. 
The coils of fibre, if attached at ^ to this tube, are only 
partially so, as I have succeeded by pressure in extending' a 
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coil without disturbing in any way the tube itself. That they 
exercise considerable pressure upon the tube^ at the points 
where the coils are dose^ is quite evident by the extension 
that they there clearly give to it. 

Although I have fsuled in every endeavour to make out the 
existence of spiral fibre in the grain of wheats in other vege- 
tables I can clearly trace it, but only in the embryo seed. A 
very fine section of a young '' vegetable marrow/' made so as 
to pass through the embryo seeds, will show coils of spiral 
fibre passing from the flesh of the fruit into these seeds ; and 
at the narrow extremities of each seed^ it can with ease be 
made out with a power of 500. The embryo seeds are, in 
fact, connected with the fruit by a small bundle of this fibre. 
I believe this to be the case with the wheat, and I have little 
doubt but that a carefrd dissection of the attachment of each 
grain in an ear of such com, made at the time when the 
grains are just assuming their form, would prove it. 

I have been much interested by a continued close study of 
the "double ovate'' vesicles to be ever found imbedded in 
the plasm in which, if not from which, the root cells of the 
wheat root are formed. I have the strongest impression that 
these are the earliest organisms of plant life, so far, at least, 
as the roots of plants are concerned. I will not now hazard 
the publication of all the extraordinary features I have ob- 
served in them ; one, however, not the least extraordinary^ I 
will mention. I have now preparations of the formative 
matter of the wheat root, sealed hermetically more than six 
months since, and floating in " Thwaites's fluid," the double 
ovate cells of which are in as active a motion at this time as 
they were the day I put them up from the growing root. By 
the use of the twelfth power B eye-piece, and good light, 
they may be seen to have taken up the pigment in which I 
have grown the plants ; indeed, I am now satisfied it is by 
their dose aggregation within the cells of the roots, that I 
get the rich colour I do, when the plants are grown in 
coloured media. The divisions of my micrometer eye-piece, 
with the twelfth power, as given me by Mr. Boss, are rsh^v 
(0*000074). One of these active vesicles will occupy rather 
more than one of these divisions. The movement of these 
minute bodies is very different from the molecules of gamboge 
and other substances ; I have never seen anything the least 
resembling it, except in preparations I have made from pre- 
pared glasses, exposed for a time to the atmosphere in the 
early days of summer, when the air is fuU of spores. 

What life it is I know not, but I believe it to be positively 
Ufe. 
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On Striated Muscitlar Fibres in the Skin of the Human 
LiF. By Dr. Woodham Webb, Lecturer on Histology 
at the Orosvenor Place School of Medicine, London. 
(Plate VII, fig. 16.) 

EoLLiKER, Eylandt, Henle, and Lister have accurately 
enough described the unstriped muscular fibres connected with 
the hair-sheaths and sebaceous glands in the scalp and other 
parts of the skin. These are now well known by the signifi* 
cant name of Arrectores pUi, given to them by Eylandt. 
Huxley has also figured branched muscular fibres of the 
striated kind attached to the vibrissae of the rat. But no 
notice has yet been published of a series of striped fibres and 
bundles of fibres existing in the human lip, and having there 
corresponding relations and actions. Such, however, may be 
found proceeding, in numerous small groups, &om the orbicu- 
laris oris, and passing outwards through the corium. These 
minute bundles of muscular fibre are thrown off &om the 
outer layer of the orbicularis oris, and are to be traced in 
compact masses to the base of the hair-sheaths and sebaceous 
glands. At this point the fibres separate, spread themselves 
over the surface of the gland, form more or less close attach- 
ments to the membrane investing the glandular structure, 
and appear to interlace with each other. Above the gland, 
they are reduced to the condition of independent fibres, 
diverge somewhat widely, so that those from adjoining glands 
cross each other, and continuing outwards, gradually lose their 
striated character; becoming at the same time much smaller. 
They ultimately merge into the connective tissue which forms 
the basement membrane of the papillae, in the same manner 
as the muscular fibre of the tongue is described by Dr. 
Hyde Salter to pass directly into the bundles of the sub- 
mucous connective tissue. It has not been observed that 
any of these ultimate fibres are branched; nor are there 
any traces of the coexistence of non-striated muscular ap- 
pendages. The points of attachment below, around, and 
above the glands and hair-sheaths, sufficiently explain the 
action of these muscles ; the nature of the part in which they 
are situated accounts for the deviation in the arrangement 
of the respective structures fix)m that prevailing elsewhere ; 
and it may easily be understood how, though so small indi- 
vidually, these muscles, by their conjoint action, assist in 
determining the expression of the parts about the mouth. 
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TRANSLATIONS. 



Aloabum Unicellularium Oenera nova et minus cqgnita, 
pramissis Observationibtjs de Alois Unicellularibus 
in genere. 

New and less knoum Oenera of Unicellular ALOiS^ preceded 
by Observations respecting Unicellular Alg^ in general. 
By Alex. Braun. (Lipsiae, 1855 ; with six Plates.) 

Continued from No. XVII, p. 16. 

In one respect only does the question appear to require 
more strict definition, a careful distinction should he made 
hetween Alga which are unicellular only in the looser sense 
of the term, and those which have a more direct title to the 
name ; for several genera of Alga (among the PalmellaceiB, 
Desmidiacea, and Diatomacea), though formed indeed of 
isolated cells, or of cells loosely connected merely by a gela- 
tinous matter, nevertheless exhibit a vegetative division of 
the cells, by means of which they are multiplied through a 
more or less extended series of generations, until the cycle of 
vegetation terminates in the production of gonidia or of 
spores. In these genera, therdfore, as in the multicellular 
A^a^ divers generations of cells are to be distinguished : — 
1, ordinal,* which by their conjunction constitute the v^e- 
tating individual, either continuous, or broken up and dis- 
sected into parts (individuals of a lower order) ; and 2, car^ 
dinalyf by which fructification is accomplished, and the tran- 
sition to a new series of ordinal cells enected. It is obvious, 
therefore, that Alga of this kind, since they really pass 
through a multicellular vital cycle, and are unicellular only 
in appearance (pseudo-unicellular), must, in a biologicid 
sense, be regarded as multicellular ; whence it is readily seen 
that they cannot be separated from other multicellular Alga 
formed of contiguous cells, by any strict line of demarcation 
either morphological :( or systematic. § Unicellular Alga^ in 

. * ' ReiheDgenerationen/ Nag. einz. Algen» p. S5. 

t * UebergangsgeneratioD,' ioid. (Schlussgeaeration). 

I Compare the DuUomacea and solitary Jkimdiaeea with the catenated 
forms : Tetraspora with the Ulva, through T, bullosa, which is referred bj 
Thuret to the Ulnaoeai, under the name of MoMOirema ; oompare also ^dr? 
mospora with Uhirieie, Stichoeoecui with Hormtdimm, Sjj/nechoeoeeut with 
OgcUlaria, &o. 

} The IHatomaeea and Desmidiaceay placed, according to Nageli's ciassi- 
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the wider sense of the term, would be distinguished by a 
more essential character, if with them were conjoined all 
those which exhibit similar generations of ceUs, so that a spe- 
cific idea is equally represented* in each cell, either free or 
united with others. But such a character, if the matter be 
more closely scrutinised, is scarcely anywhere really exhibited 
among ^^« endowed with the property of vegetative division, 
since, at any rate, the cells of the cardinal generation differ 
from the rest physiologically and sometimes also morpho- 
logically; and in the cells themselves of the ordinal gene- 
rations some differences, which can hardly be regarded as 
fortuitous, and chiefly relating to magmtude,t may be ob- 
served. It is obvious, therefore, that in all these instances a 
specific idea can only be really completed by a certain cycle 
of ceUs. 

The more strictly unicellular AlgcB, however, present con- 
ditions altogether different, their entire and undivided vital 
cycle being completed by the continuous evolution of a single 
cell. In them there is no division of the cell throughout the 
whole course of vegetation, nor any multiplication and diver- 
sity of generations, since the same cell successively assumes 
the functions of thcdlus and of organ of fructification (of gonio- 
cyst or sporo-cyst, vulg, '^ sporangium *') . But among these 
also some diversity is presented, by which the forms, in the 
strictest sense of the term, unicellular, are separated from 
those which, in a certain sense, hold an ambiguous place ; for 
the unicellular Alga differ with respect to the generation of 
the gonidia, which in some is effected by the direct separation 
and transformation of the cell-contents,^ and in others is 
preceded by a previous repeated act of division.^ That the 
former are unicellular, in the strictest sense of the term, no 
one will doubt, since they exhibit no series of generations 
within the vital cycle ; but the latter, which, after the uni- 
cellular state of vegetation, pass through intermediate qttasi 
multicellular states, in order to complete Iheir fructification, 
might be regarded as multiceUular Alga, if indeed ,the term 
cells could properly be applied to those transitory generations, 
composed merely of portions of the plasma of the primary 

fication, among^ tlie unicellular Jl^a, are very closely allied to the Zygnema- 
cea among the multicellular Aha; and in the same way the Chroocoeeaeea 
are intimately related to the Nottochinea (in the wider sense). 

* Nageli, einz. Alg., pp. 2 and 3. 

i Compare the Biaiomaeea and Demidiacea (especially the Gosteria), as 
well as the Olaocapsa, Tetratpora, &c. 

J As in Hydrocytium, Codiolum, Ckytridinm, Bryopiit, Botrydium, and 
HydrodidyoH. 

} In Qystoeoceus, Ckaraaum, and PediaHrum. 

VOL. V. ' I 
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cell (primordial or naked cells as they are termed)^ scarcely 
separated by any proper membranes^ and presenting no indi- 
cation of vegetative evolution. However this may be, it is 
dear that these transitory generations p^orm the functions 
of imperfect ffonidia, destined to undergo a second division, 
on wluch account, and fix)m their close similarity in habit''^ 
and other characters, this ambiguous section should perhaps 
be referred to the unicellular type, though it cannot be 
denied that a connecting link with the multicellular Alff€B 
(pseudo-unicellular) is presented in it. 

From the unicellular AlgcSy besides the pseudo-unicelhiUtr, 
are also to be distinguished those which are typically bi^ 
cellular, producing two heterogeneous oells, one of which 
constitutes a thallus, the other a goniocyttum or a sporocyttum* 
These plants have, it is true, a unicellular thallus, but have 
also gonocytia or sporocytia distinct &om and exclusive of the 
thallus. The simplest state, such as is exhibited in extremely 
depauperate specimens of Vaucheria, represents a simple 
vegetating cell, terminated above in a single goniocytium. 
But generally a more complex biceUular type is exhibited in 
those forms, the vegetating cell branching in various ways^ 
and consequently supporting several fructification-cells, which 
differ in different cases, according as they constitute gonidia 
and spores. In Codium but one mode of fructification (that 
of gonidia, within a goniocytium) is known, whilst in Vau* 
cheria, Achlya, and Saprolegnia, a double, or even threefold 
kind of fructification may be observed.f 

The author is not acquainted with a tricellular type of evo- 
lution among the true Alga; but in the mycetoid plants 
analogous to Alg€e ,% ^^^ mode of evolution is manifested 
very distinctly in Pilobolus,^ which is truly a tricellular 
fungillus whose thallus is divided into two ceUs — ^a root, aa 
it were, and a stem, which supports a third cell {sporo^ 
cytium) . 

* Compare, for iDstance, Charaeium with HydrorytiuMy Pediattrum with 
Hydrodictyon. 

t The corniculate ramules of Vaucheria which aocompanT the lateral 
sporocjiia containing h^puospores, from the observations of Karsten (Bot* 
Zeit., 1852, p. 86), whicli, however, should be received with caution, the 
author scarcely doubts to be goniocytia^ emitting lesser zoogonidia (micro* 
gonidia). [On this point vide Prine^heiui's observations, given in the 
•Quarterly Journal of Microscopical Science,' vol. iv.] Hence it will 
be perceived that Vaucheria presents a triple apparatus of fructification. 

X The mucorine Fungi, amongst which Piloholut belongs, together with 
the closely allied Saprolegnia (including Leptomitut lacteui), wliolly agree 
with the Fauckeriacea (and with the Codiea) in their usually unicellular 
iiallus, and the endogenous formation of their spores. 

§ CJohn, in Nov. Acta Nat. Curios., 23, 1, p, 492, tab. 51. 
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But to return to the true unicellular Alga. The number 
of genera belonging to this class at present known is small^ 
but amongst them great dirersity exists. The greatest care 
is requisite in their determination as independent organisms ; 
nor should this be decided^ unless every stage of their evolu- 
tion from beginning to end is known. Especially must we be 
careful not to regard the young state of Algte of a higher 
order J or depauperate generations {paypercula), as imiceU 
lular genera.* Nor, on the other hand, should less caution 
be observed not to confound associations of unicellular Alga 
with the multicellular. For in several genera of the latter 
class the closest and most regular associations of distinct 
individuals, which at first are sometimes freely motile, are 
met with. These forms are in the highest degree fallacious^ 
presenting as they do a false resemblance to a cellular texture. 
They are well worthy of more particular attention, and a 
comparison of them with the families or colonies of the 

¥3eudo-unicellular Alga may not be considered superfluous, 
hese compound bodies, however, in Alga, more or less 
properly speaking unicellular, formed by the association of 
cells, are so well treated of by Nageli ('Einz. Algen.,^ p. 24), 
as regards their origin, composition, and diversity ox form, 
that the author has scarcely anything to add beyond certain 
distinctions, belonging more especially to unicellular Alga in 
the stricter sense of the term. For the associations of Alga, 
less properly so termed, or of the pseudo-unicellular class, are 
always formed by the vegetative multiplication of cells ; and 
those of the really unicellular by true propagation: the 
former, therefore, merely represent individuals divided into 
more or less independent and loosely coherent parts, and 
cannot be distinguished by any strict definition from a con- 
tinuous thaUus; whilst the latter are really constituted of 
several individuals distinct from the first. The associations 
of pseudo-uniceUular Alga are evolved from a single cell 
(spore or gonidium) by successive multiplication, the number 
of cells gradually increasing through a more or less deter- 
minate series of generations; whilst the associations of the 
more strictly unicellular Alga, on the contrary, are constituted 
of several cells {gamdia), distinct ab origine, the number of 
cells never increasing, owing to the absence of any vegetative 
division; the former, in fact, constitute /amt/ie« of cells, pro- 

* PaupercuUe of this kind, that is to say, individuals normally depau- 
perate, and curiously simulating 1-2 cellular parasitic plants, are produced 
in some species of CSitoffonium, as well as in BtUboehatey from microgonidia. 
Fide firaun, * Rejuvenescence,' p. 151 ; Ant. de Bary, in • Mus. Sekcnb.,' 
1854f pp. 63» 87, t. iii and iv. 
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ducing, from a single mother-cell^ secondary^ tertiary, and 
quaternary, &e., cells up to a certain stage ; whilst the latter, 
formed, as it were, from sister-cells, and never producing any 
offspring admitted into the society, might rather be termed 
canobia. One exception to this rule only is known to the 
author, presented in Sciadium, a strictly unicellular plant, but 
which is nevertheless evolved into a true family, formed, 
however, not by vegetative multiplication, but by way of 
propagation. 

The author, therefore, from the foregoing considerations, 
would classify the associations of the lower Alga, according 
to their principal differences, in the following manner : 

A. An association evolved bv snccessive generations of ceils from a single 

mother-cell (spore, gonidium) : Famiua ; 

ff. Celb arising by vegeiailTe division (more or less distinct, bat retained 
in connection by means of the parent membrane) : the family repre- 
senting an individual biologically single (a thallus broken up) : 

a. Order of cells immutable : Hormoipora ! Palmodadylon ! Merimuh 
padia/ Teiraspora, Glaocapsa, Glaocytiis; 

p. Order mutable : Nephrocytium, Qlaothece, Apkanotheee, Apioeptii. 

b. Cells arising by true propagation : Faicilia. cxnobiotica, composed 
of individuals really distinct : Seiadium. 

B. Association constituted of several cells {gomdia) originally distinct : 

Canobium; 

a. Constituted of zoogonidia, which become united after a motile stagey 

and grow into immotile cells ; 

a. Order immutable : Hydrodictyon; 
j3. Order mutable : Feditutrum, 

b. Of immotile gonidia, which grow into immotile cells ; 
a. Order immutable : Beenedetmus, Sorastrum; 

p. Order mutable : Ccdeitrumf 

€, Of immotile gonidia, which change into vibratory celb ; 
a. Order immutable: Gonium, Slepkanotphara, S^^napHa; 
p. Order, mutable : Pandorina. 

To this arrangement another is subjoined, in which s 
synoptical comparative view is given of the differences exhi- 
bited in the lower Alga, derived from the simple or muUiple 
generation of cells described above : 

A. MoNOCTTiBE JE, or Unicellulares, exhibiting a imieellttlar vital eyde : 

«. True, or unicellular in the strictest sense of the term ; no transitional 
generations of gotUdia ; 

a. Eremobia, growing with a solitanr eel) : Protococcui, Nag., Hgdr^ 
csftium, Codiolum, Ophioegiiutn, Polyedrium ? (CJ^iridiMm); 
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p, CambuB, the unicellular individuals associated into a etenobium 
(pseudo-multicellular) : Ifydrodictyon ; 

y. Spuncobia^ associated into families (pseudo-multioellular) : Sdadium: 

h. Ambig[aons, c. e, forming gonidia by means of transitional generations^ 
and indicating the transition to the multicellular Alga : 

a, Eremobuf, as above : Cgttoeoccm, Charucium ; 

/3. QgHobia, as above : Fediasirum, Scenedesmus, Gonium, Pandorina^ 

B. OiJGocTTiUEiE, the vital cjcle limited to few cells ; cells, two or threes 

heterogeneous. 

0. Bicellular : Codium, FaucAeria {Saprolegnia^ Achlga) ; 
b. Tricellular: Filoboius, 

C. PoLTCTTiDEj^ Of mnlticeUular, the vital cycle including many cells : 

a. Howueocgtidea^ cells (the vegetative at any rate) subsimilar : 

a. JSeAuoa^iidea, cells more or less separate from each other (pseudo- 
unicellular) : 

* CAarislobUe, cells quite separate: NamctUa, Clo$ieriumtPleurococcu*^ 
CAroococcMS, 

** Sguacobue^ cells loosely connected by gelatinous envelopes, asso- 
ciated into families : ScAizonema, Hormospora, FalmodacfyloM, 
PalmeUay Hydrurta* 

p, SynecAocyiidea, cells contiguous (the familv of cells becoming a 
continuous tAalltu) : HimantidiMm, Dennaivm^ Spircgyra, Oscii- 
iaria. 

b, Neierocyiidea^ cells obviously differing in nature : Nosioc, CylindrotpO' 

rum, Bivuiaria, (Edoggnium, Bulbornate, && 

In this clasBification^ the first section (A) alone contains 
Algm, in the author's opinion, truly unicellular, although 
AlgdR, unicellular according to Nageli's definition, are in- 
cluded in sections A, B, and C, a, « and /3 (in part) . It need 
scarcely be remarked, however, that all the sections in this 
classification taken from single characters are merely artificial, 
and do not correspond with families founded upon a real and 
intimate affinity. Nor, indeed, would it seem that all uni- 
cellular AlgiB, in the stricter sense of the term, are of neces- 
sity so closely allied a^ to be included in a single and peculiar 
tribe; points, the discussion of which is reserved till the 
description of each genus is given. 

Some observations remain to be made respecting the ter- 
minology of the Alga, The vegetative substance of the 
Algte^ as regards the varieties of forms, has received various 
appeUations, but by Kiitzing it has been termed in general 
phycamoj for which the author would substitute phytoma, a 
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term extending to the vegetative substance of all plants. 
Were the term phycoma to be admitted^ the phy tomato of 
other classes of plants would also require to be designated by 
special names^ e.g., for the Fungi my coma, for the Mosses 
bryoma, for the Ferns pteridoma, would have to be adopted, 
which the author regards as superfluous, since only two 
kinds of phytomata need be distinguished on morphological 
grounds, viz., phytoma cormodes for the phanerogamous and 
higher cryptogamous plants, and phytoma thallodes iot the 
lower cryptogams. The author, therefore, thinks it would be 
right to employ the term thallus to designate the vegetative 
body of both the Lichens and Fungi. 

The cell is by him expressed by the Greek term cytis, 
which is also employed by others, whence the derivatives 
cytioblastus, cytioplasma, cytioderma, 

{To be continued.) 



Remarks on Dr. Stein's Doctrine respecting the Acineta- 
Forms. By Dr. H. Cienkowski. 

(Proin the * Bulletin de la Classe Pbysico-Maihematique dc 1' Academic 
Imperiale dcs Sciences de St. Petersbourg/ January, 1855.) 

Stein's observations respecting the Infusoria have justly 
excited great astonishment among the micrographers. The 
wonderfiil phenomena of '^Alternation of Generations^' have 
been represented by this observer as occurring more exten- 
sively among the Protozoa than perhaps in any other class of 
animals. The Vorticellina, in consequence of a process of 
" encysting,'^ are transformed into Acineta, and these again 
into Vorticellae, by means of internal motile embryos, which 
are emitted firom them. 

In order to arrive at an independent judgment with re- 
spect to these Acineta-forms, I have examined the following 
species : Podophyra fi^a, Ehr., the Acineta connected with 
it, and Vorticella microstoma, Ehr. Now, if the doctrine be 
substantial and not merely hypothetical, two important state- 
ments should be borne out by facts ; viz., the transition of the 
VorticelUe into Podophrya, and, secondly, the transformation 
of the oflFspring of the Podophrya into VorticelUe, 

Stein arrived at the former conclusion by comparing 
PodophrytB remaining at an early stage of development with 
metamorphosed Vorticella-cysts, Among Podophrya of th6 
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common form^ others not unfrequently presented themselves 
whose spherical body was enclosed in a usually wide case^ 
which was produced into a hollow funnel-shaped peduncle. 
This case presented equidistant annular constrictions^ alter- 
nating with acute^ parallel^ angular ridges. Most of the 
individuals in this condition were unarmed ; but occasion- 
ally Stein noticed them to be furnished with numerous capi- 
tate tentacles. 

On the other hand^ Stein observed that^ in the older cysts 
of Vorticellu microstoma, the enclosed parent-vesicle had 
undergone a change. Its naturally smooth, even surface, 
almost everywhere closely fitted to the cavity of the cyst, 
was in many places separated from the cyst-wall and de-^ 
pressed towards the interior, in deep sinuosities, whilst in 
other parts the parent-cyst was protruded into cseca — ^which 
from their considerable size impinged with such force against 
the wall of the cyst, that it appeared as if they were endea- 
vouring to rupture it. 

These metamorphosed stages of the Yorticella-cysts, as 
Stein further remarks, appeared to merge imperceptibly into 
the above-described imdeveloped conditions of the Podo^ 
phrya; it being assumed that the vesicular dilatations of 
the parent-vesicle within the Vorticella-cysts were only the 
commencement of a still greater enlargement of the parent- 
vesicle; whose forcible extension ultimately ruptured the 
walls of the containing cyst. In cases where the cyst is dis- 
tended imiformly by the parent-vesicle contained within it— 
which would happen when the cyst is free all round — the 
Vorticella^cyst with its contents would of course be trans- 
formed into an Actinophrys ; but when this uniform disten-* 
sion in all directions is in any way prevented, in consequence 
of the cyst being attached to some solid substance, all the 
Yorticella-cysts would be transformed into Podophryay sup- 
ported on longer or shorter peduncles.*^ 

These are the real facts upon which Stein supports the 
doctrine of the transformation of Vorticella-cysts into Podo^ 
pkryiB. For the cii*cumstance that in infusions containing 
cysts of Vorticella microstoma, Podophrya afterwards made 
their appearance, can certainly not be regarded as decisive 
in favour of the notion which would view the two Infusoria 
as standing in any connection of development. 

With respect to the second proposition concerning the 
transformation of the motile embryo into a Vorticella, Stein 
admits that he has not directly observed it, as in spite of 

* Stein, * Infusionsthiere./ p. 145. 
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every endeavour he was never able to keep the embryo long 
enough in the field of view. " The only proof, therefore, 
would exist in the extraordinary resemblance of the motile 
embryo, in form, ciliation and movement, to the detached 
gemmated embryo of Vorticella microstoma'^ * 

My own researches on Podophrya have led to the follow- 
ing results : 

Podophrya fixa, Ehr., occurred in great abundance in an 
infiision containing^ midtitudes of Stylonychia mytUus and 
8. pustulata. The spherical body was furnished on all sides 
with capitate retractile rays, and fixed on a peduncle, or 
free. Ilie peduncle was enlarged on the free extremities, 
straight or slightly curved, and it was as long or longer than 
the body. 

The contents of the body were in most instances more or 
less opaque, coarsely granular, and enclosed a round con- 
tractile space, and an oval, straight or curved nucleus; 
which could be perceived only in those individuals in which 
the contents were fluid. I could not perceive any mem- 
brane surrounding the body. Nearly every specimen of the 
Stylonychue was infested with one or several Podophryee, 
In proportion as the body of the Stylonychia diminished in 
size and broke up, did the colour of the Podophrya become 
deeper and deeper, and their size increase. In many indi- 
viduals, fed in this way, a shallow circular depression might 
be seen surrounding the body equatorially (fig. 1). In 
about half an hour this annidar constriction had advanced 
to complete transverse fission (pi. VII, figs. 2, 3) . About ten 
minutes afterwards the upper segment had assumed an 
elongated form, was more cylindrical, a little indented in the 
middle, and rounded at each end; and at the extremities 
slight oscillations to the right and left could be perceived 
(fig. 3). A transverse and, frequently, curved nucleus was 
visible in the fluid contents, and a lateral contractile space 
could be clearly distinguished in the upper parts. The 
vibrations increased in frequency and force until the segment 
became wholly detached and escaped. During the process 
of division both segments were furnished with tentacles; 
but when the oscillations of the cylindrical portion com- 
menced, very fine and short cilia might be seen, though with 
difficulty, vibrating on the free end, the tentacles at the 
same time being retracted, and remaining visible only on the 
posterior segment. I now followed uninterruptedly the 
movements of the liberated segments. They moved for the 

♦ Stein, L c, pp. 167, 168. 
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most part in curved lines^ in the course of which the 
motile segment appeared to seek the illuminated side of the 
drop of water. Cilia could not be perceived over the whole 
surface (fig. 3'). The contractile space during the move- 
ments was always in front. The motions were rapid^ but 
still such as to allow of their being followed with a mag- 
nifying power of 370 diam. After waiting patiently for 
twenty minutes I saw the motion cease^ and at the same 
time short tentacles made their appearance^ which were pro- 
truded more and more^ and in a few minutes afterwards the 
segment regained the spherical form ; thus^ after moving 
about freely for a time^ it was again transformed into a 
Podaphrya. 

This process of division was witnessed by other observers. 
It takes place more especially when sufficient nutriment is 
supplied, by nimierous Stylonyckite to the Podophrym, The 
Podophrya does not always divide into two equal halves — the 
segments are more frequently unequal. After repeated divi- 
sion the specimens always become more transparent. 

If Podophrya are allowed to remain for several days upon 
the object-glass, and care is taken not to let the water dry 
up, every stage towards the quiescent condition — ^that is to 
say, towards the '' encysting " — ^may be followed. 

In Podophrya, this process takes place in the following 
manner : On the surface of the body a gelatinous mucous 
layer appears to be secreted, through which the tentacles 
pass (fig. 4). Tlie tentacles disappear in the neighbourhood 
of the peduncle, and the gelatinous layer in this situation 
hardens into a loose, transversely plicated membrane ; whilst 
at the upper end it is still soft, and the tentacles clearly visi- 
ble (fig. 5). Ultimately these also are retracted, and the 
entire body of the Podophrya is enveloped in a wide, loose 
membrane; the plications are caused by parallel, annular 
constrictions, placed at equal distances apart and separated 
by circular, angular or rounded ridges ; these plications are 
in a plane perpendicular to the peduncle. At the summit of 
the Podophrya, and often also at the base, the membrane 
presents deep depressions (figs. 7, 6) ; the enclosed body 
of the Podophrya acquires on its surface a sharply defined 
smooth membrane ; whilst the contents of the body become 
somewhat opaque, enclosing a roimd clear space (figs. 6, 7, 8). 
The Podopluya-cyst thus formed is supported by a peduncle, 
which is widened at the base. In many instances in which 
the membrane was not plicated, but loosely enclosed the 
Podophrya like a sac, I noticed that the peduncle of the cyst 
was continued uninterruptedly into the membrane, of which 
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consequently it must be regarded as a protrusion^ and that 
it had no connection whatever with the original slender 
peduncle of the Podophrya itself. In fact, I noticed cysts in 
which this original slender peduncle was appended to the 
saccular envelope (fig. 8) . I am unable, therefore, to adopt 
Stein's view that the Podophrya are enclosed in a mem« 
brane, of which the slender peduncle is simply a tubular 
protrusion.* This is true oidy with respect to the short 
peduncle of the encysted Podophrya. 

What afterwards becomes of the cysts I have been unable, 
in spite of observations continued for months, to determine.t 

Comparison of my fig. 5 with that of Stein (1. c, pi. iv, 
fig. 31), will remove all doubt as to their representing 
identical forms. These forms, as has been mentioned, are 
regarded by Stein as transitional stages from the Vorticella- 
cysts into Podophrya. I have traced their derivation, step 
by step, in the same specimens, from Podophrya ; they are, 
most certainly, not metamorphosed Yorticella-cysts, but 
the commencement of the encysting of a Podophrya, — 
PodophryaX are not formed out of them, but, on the contrary, 
from the latter arise the forms .above described, which 
Stein looks upon as Podophrya remaining at an early stage 
of development. The metamorphosed contents of older Vor- 
ticella^cysts, regarded by Stein as the first commencement 
of the formation of a Podophrya, indicate, according to what 
I have seen in other infusorial cysts, § and to what Stein 
himself states, with regard to Vorticella microstoma, the 
commencement of the breaking up of the entire contents 
into numerous smaller '' swarm'^-cells. 

I now proceed to show the relations of the motile embryo. 

In a watch-glass in which I kept a great many specimens 
oi Hydra fusca in water, numerous Acineta occurred in the 
mucoid deposit, which could in no respect be distinguished 
from those represented in Stein's figures 28, 88, 41, pi. iv. 
They were oval, spherical, or two- to four-lobed bodies ; in 
the spherical forms the long slender tentacles were usually 
grouped in two opposite bundles ; in the lobed forms often 

* Stein, !. c, p. 144. 

f The Podophrya-cjsta have been described by Dr. Weisse under the 
name of Orcula iroehus, ' Bull, de la Classe phys. math.,' t. t, No. 16 ; 
t vi, No. 23. 
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1 have observed the formation of several cells in the cysts vaSlylon^ekia 
pusiulala, S. mt/tilm^ and Nassula ambigua. In the latter, these cells con- 
stitute protrusions, and their entire contents break up into numerous, mo- 
tile, monadiform corpuscles. 
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seated upon Trart-like eminences. The contents were clear, 
fluid or p;rumous, enclosing from one to four contractile 
spaces. Most of these Acineta were without peduncles, and 
had no limitary membrane, although numerous specimens 
might be seen with a short peduncle and imbedded in a 
mucoid thick envelope; and this was especially observed 
when the Acineta had lived for about a week on the object- 
glass (figs. 9, 10). Although numerous points of relation 
exist between these Acineta-forms and Podophrya fixa, Ehr., 
I am, nevertheless, unable to determine whether they should 
be regarded as identical, or, with Stein, whether Podophrya 
and Actinophrys should be considered as the extreme links 
in the morphological cycle of one and the same species.^ 
The peduncle of an Acineta is a tubular elongation of the 
enveloping membrane ; whilst, in the membraneless Podo- 
phrya, it is an independent formation. When the Podo- 
phry<B are left in water for a few days upon the object-glass, 
they form the very characteristic pedunculate cysts, but 
under the same conditions I have never been able to follow 
the Acineta-forms now in question to the formation of cysts ; 
the former multiply by division -whilst, in the Adnetcs, I 
have never noticed the occurrence of that process. What 
Stein describes as Actinophrys is really a non>pedunculate 
Acineta ; the Actinophrya have no tentacles, but set€B, though 
perhaps occasionally some of these setse are capitate. In 
almost every specimen of the Acineta in question, might be 
seen rotating a round or oval embryo, of various size and 
position, with one or two contractile spaces (fig. 9) . This 
embryo slowly approached the wall of the Acineta, caused it 
to protrude a little outwards, and, after remaining for a short 
time quiescent, it slowly made its way through the wall, and 
quitted the parent site with the rapidity of lightning, when 
it had freed about half of itself. This rapidity was so great 
that the course could not be traced with a magnifying power 
of 170 diam. (fig. 10). About five minutes elapsed from 
the commencement of perceptible motion to the complete 
liberation of the embryo; and on many occasions I saw 
two rotating embryos liberated in succession. When the 
embryo is half out of the parent-cyst, a transverse ring of 
very fine vibratile cilia may be perceived at a short distance 
from its summit. I was prevented from ftui;her pursuing 
this observation, which was made in June, and it was not 
before November that I found the same Acinetm, but in far 
smaller numbers. 

• Stein, 1. c, p. 14a 
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After waiting for a few weeks in vain^ I at last noticed 
individuals containing rotating embryos. But the motion 
was very slow, and the embryo often reached the surface of 
the Acinet'a without its being able to make way through it^ 
in which case it perished. The number of rotating embryos 
gradually increased, and their liberation, although very slow 
(half to three quarters of an hour), may be frequently wit- 
nessed. The half-freed embryo in these cases also moved 
off with extraordinary rapidity. I determined to follow the 
embryo in its hasty wanderings, and actually to convince 
myself of the supposed transformation into a VorticeUa. 

I endeavoured in the first place to retain as many full- 
grown specimens of Acineta, as possible, upon the object-glass, 
so as not to be interrupted by any deficiency in the number of 
'^motile" embryos. I employed in the inquiry a simple 
microscope of low power. Having fixed a large Acineta 
containing a rotating embryo, I witnessed the liberation of 
the latter, and followed it — by moving the object-glass — step 
by step. 

The embryo traversed the drop of water firom one side to 
the other, in divers straight and undulating lines, as quick 
as lightning. Upon meeting a mass of mucus or the edge 
of the drop, it bounced back again — ^repeating the manoeuvre 
on each occasion of the same kind; sometimes, though more 
rarely, the movement was circular aroimd the margin of 
the drop. 

Judging from what I had noticed in the division of the 
Podophrya, I expected that the movement would not be of 
long duration. But after a continuous observation for fully 
five hours of the active motions of the tiny brilliant point, a 
determination of blood to the head obliged me to desist. 

A fresh drop of the infusion, in which two embryos were 
in active motion, was observed at intervals of a quarter of an 
hour. At the end of five hours the rapidity of the move- 
ment was notably diminished — it became tremulous, and 
then perhaps for a time as rapid and energetic as before. I 
now placed the object under the compound microscope, and 
continued my observation of the indefatigable embryo for 
another quarter of an hour ; the embryo became stationary — 
I awaited with drawn breath what would come next : its 
form from oval became spherical ; at the border appeared 
short, thick, equidistant rays, which after awhile were 
developed into elongated, capitate tentacles (figs.' 11, 12) ; 
the contractile space was visible — ^and I could not longer 
doubt as to the ^cin^/a .nature of the creature. This obser- 
vation was twice repeated. 
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It can, therefore, no longer be doubted that from the 
Acineta-embryo, after a prolonged motile stage, another 
Acineta is formed. My observations do not, of course, show 
that it is impossible that the motile Acineta-embryo should 
be transformed into a Vorticellay and a Vorticella-cyst into 
an Acineta ; but the field of possibilities is very wide, every- 
thing is possible if it only be founded on facts. I believe, 
therefore, that it may justly be concluded that Stein^s 
Adneta-doctrine, as concerns Vorticella microstoma, Ehr., 
must be regarded as hyvothetical, and not based upon 
facts. 



VARIOUS DIMENSIONS. 



Diameter of the Podophryajlxa 
Length of peduncle . 
ThicKiiess of ditto . 
Length of divisional embryo 
Brei^th of ditto 
Diameter of the cyst 
Leneth of peduncle of cyst . 
Thickness of same at the cyst 
Diameter of enclosed globular body 



004 —007m. 

0025— 005m. 

0005m. 

0-075m. 

006m. 

005— 008m. 

003m. 

0-025m. 

0'05m. 
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NOTES AND CORRESPONDENCE. 



The InfiuM)ria. — Great iincertamty still prevails with respect 
to the internal organs of these forms^ and from the details 
recently published regarding them (chiefly abroad)^ it appears 
that a more intimate knowledge of their physiology tends to 
show that, although not so highly organized as they were 
represented by Ehrenberg, they are not so simple in their 
internal structure as they were supposed to be by some later 
observers. 

Under these circumstances, I may be allowed briefly to 
submit the chief results of my observations during the past 
twelve months, so far as- they bear upon the subject under 
consideration. 

Alimentary vesicles. — Having repeatedly watched the in- 
gestion of food, both with and without adding indigo to the 
water in which the Infusoria were contained, I have fire- 
quently observed — 1st. The alimentary particles, which are 
driven in by the action of the oral cilia, and are accompanied 
by more or less water, enter the gullet, accumulate just 
beyond its termination within the body, and there form a 
b«dl. This ball, as is well known, sinks into the body after 
it has attained a certain size. 2d. That the globules or balls 
thus formed appear fixed in Glaucoma, &c., and to rotate in 
Nassula, &c., as mentioned in your number of last January. 
But I would now add, that in the former types they also 
move, but so slowly, that their motion is only perceived after 
long and careful observation. 3d. Sometimes, when there 
have been but few particles of indigo, I have seen the globule 
formed by the admission of water, and within that globule 
small particles of indigo rotated rapidly so long as the 
process ot formation continued ; but as soon as the globule 
sank into the body, the rotation ceased. This must not be 
considered as a proof that the action of the oral cilia is 
constant and mechanical; for I have often seen Glaucoma 
scintillans with its body as clear as crystal, and perfectly free 
from food-globules or any vesicles, excepting the contractile 
vesicle. The alimentary vesicles appear to get rid of their 
contents gradually, the refuse passing through the anal 
orifice, wherever that may be situated. 

Contractile vesicles. — Of the various theories that formerly 
existed concerning these organs, two opposite ones still 
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remain. By some microscopists they are regarded as por- 
tions of a water- vascular system — these observers believing 
that they have found an external opening communicating 
with the water; by others they are supposed to form a 
rudimentary circulating system (heart), by which the liquid • 
produced from the digestion of food is circulated through the 
i)ody ; my own present view will be gathered from the follow- 
ing observations : 

The contractile vesicle I have almost invariably found to 
be near the surface of the body. 

Glaiscoma scintillans is frirnished with one central vesicle, 
and when that contracts, it forces the fluid into others which 
appear to be temporarily formed around it ; these in their 
turn amalgamate and form the central vesicle by fusing their 
contents together. This, I believe, to be the whole circula- 
tion in the form named, and I do not find in this case that 
the surrounding vesicles have any outlets or canals as de- 
scribed by Lieberkiihn. The central vesicle I have almost 
always found to be on the side furthest removed from the 
object-lens (the animalcide appears to move in this position), 
and the auxiliary vesicles are formed inwards — i, c, the fluid 
rises into the body, and there forms the vesicles. This may 
be tested by raising the object-lens whilst the central vesicle 
is contracting, and depressing it when the amalgamation 
takes place (of the smaller vesicles) . I believe that my ob- 
servation in this respect is accurate, as I have frequently 
repeated it, and am therefore somewhat inclined to regard 
the contractile vesicle as a heart ; that it should be near the 
surface is natural, and by bringing the nutritive fluid into 
close contact with the water, it renders the aidmission of that 
medium into the body unnecessary. The nutritive fluid seems 
to alternate between the central and surrounding vesicles. 

In Paramecium caudatum, a species of Amphilqttus, a 
freed Vorticella, &c. I have frequently and clearly traced 
the canals that empty themselves into the contractile vesicle. 
In the second-named species, these canals were very per- 
ceptible ; they proceeded along the edge of the body where 
the cilia were the most active (also probably because there 
the current of fresh water would be constantly renewed), and 
at the embouchure into the central vesicle, swelled into a 
bulb-shape. In the Vorticella, ike contractile vesicle had a 
canal which communicated either with the external surface, 
through the oral aperture , or passed round the oral wreath. 
I was inclined to believe the latter to be the case (perhaps 
my bias may have influenced the observation) . 
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In certain Infusoria there appears to be a more active vital 
power than in others. Thus, in Glaucoma^ Voriicella, &c., 
the food-balls move very slowly, whilst in more highly 
organized types the motion is more rapid. In the former 
(especially such as are probably larval forms), the contractile 
vesicle appears to have the power only to form a row of 
auxiliary vesicles around it; whilst in Amphileptus (which 
approaches the Planarians in its character), the Setifera or 
bristle-bearers, and other types, it is more powerful, and the 
fluid is ejected with suflSicient force to work its way into the 
body, and form canals, or arteries, however primitive they 
may be. The progressive vitality I have often noticed in the 
same form at dilTerent stages of its growth. 

The foregoing remarks are not made for the purpose of 
pushing forward my own views and opinions, for these must 
necessarily become changed or modified as the science pro- 
gresses ; but with a view to direct observation to the subject, 
and obtain for it a greater share of the attention of English 
microscopists than has hitherto been bestowed upon it. — 
James Samuelson. 

When are Diatoms common in a Slide? — All who have 
received gatherings of diatoms have been frequently puzzled 
by the observations which accompanied them in regard to 
the scarcity or abundance of a particular species; and it 
appears to me that some law on the subject would be of 
essential service, and might save many from disappointment. 
Unless it be mentioned that the species sought is only to be 
met with in the heavier or lighter portions, it is imderstood that 
the average is intended, as obtained by shaking the little 
tube in whidi the preparation or ^^ boiling '^ is kept ; and 
with that understanding, the following observations will 
indicate the principles on which more definite terms may 
be founded. 

Dr. Gregory, in last number of the ' Micr. Soc. Trans.,' 
enumerates 304 species fotrnd in the Glenshira Sand, of 
which, however, a few appear not to be diatoms ; some sup- 
posed new, seem (if one may judge from the descriptions 
and figures) to be only varieties of well-known species, and 
others are of that extreme scarcity as not to form tztVzt P^ 
cent, of the preparation, and therefore are to be seen in few 
of the slides ; on no one slide can there be said to be 200 
species. Again, according to Smith's Synopsis of Diato- 
maceae, there appear to about 500 species in Great Britain ; 
as nearly one half of these are marine, the rest from fresh 
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water^ and as we cannot expect all of each sort to be present 
in a gatherings the above number (200) is an ample allow- 
ance, and I myself have never seen so many in a sUde. 

Assimiing this to be the probable number, each species 
ought to occupy a space equivalent to the ^^i^th part of the 
area allowed for diatoms, or portion protected by the cover. 
As the specimens should not be crowded, I hope that I 
make a liberal allowance for a vacancy, when I ask only 
the x^^th part of the whole area to be devoted to any one 
species, in order that it may have as much space allotted to 
it as to the others'; when, therefore, it occupies the ^J^th 
part, it ought to be called neither " common " nor '' rare." 
To this line there may be allowed a margin, so I propose 
that when a species occupies from the r^^jth to the Tviz^th 
part, it may be denominated as above; and this may be con- 
veniently divided into those which occupy firom the ^J^th to 
the -gia^f and from the ^^^th to the tiA^^th part ; the former 
receiving the name of ''not conunon," the latter of ''not 
rare." In the same way from -^th to ^^i^th may be 
called " common," and firom -^^i^iyth to ^ij^v^^ " ^^J"^ ;" beyond 
these extremes, on either side, we have "very common," 
and "very rare." 

To apply this : If the cover be about half an inch = *5 in 
diameter, the area of diatoms is '5 x *5 x *7854 = *2 nearly ; 
in which case, if a species does twt occupy ^-j^ == *00004, 
it is "very rare;'' firom that to 0002 "rare;'^ firom that 
to -0004 "not rare," firom that to -001 "not common," 
firom which to '005 " common," and if more copious, " very 
common." In measuring any diatom, it is sufficient to multi- 
ply together the length and greatest breadth, allowing the 
vacancy caused by its not having a rectilinear figure to be 
added to the vacancy already mentioned. If we now take 
Campylodiscus costaiu8, its length and breadth in the un- 
twisted state is about *008, and its surface, got in the 
way just alluded to, -00001 nearly; hence dividmg by this 
number, we get less than 4 fimstules when "very rare" 
(r.r.), in a sUde, from 4 to 20 when "rare" (r.), firom 20 
to 50 when "not rare" {n.r.), 50 to 100 when "not 
common" («.c.), and firom 100 to 500 when "common" 
(c.) In Eufwtia tetraodon, the average length is about 
-002, and breadth 001, and surface *000002 ; hence, when 
there are not .^jpfil^ = 20 under a cover half an inch in 
diameter, it is "very rare," firom 20 to 100 "rare," and 
so on. In Naviada cryptocephala, the average surface is 
0011 X 00035 = 0000004 nearly; so when there are 

VOL. V. K 
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^ot -mUh = ^^ ^^ *^® slide, it must be accounted 
''very rare;'' above 100, but not exceeding 500, "rare" 
only, this giving almost one to every field of a '' i " object- 
glass. 

And this leads me to observe that when the specimens are 
small, or so numerous that they are entitled to be called 
'' common," they ought to be seen in every field of a " i " 
object-glass ; and then we may decide on the appellation to 
be given by counting those observed in the field at one time, 
or by taking an average of two or three fields. The object- 
glass I employ has, with a low eye-piece, a field of '02 inch 
in diameter, and therefore an area of about '0003 nearly ; 
hence to be '' not common," each species ought to occupv 
from V^^V to VoV^ *1^^* is from -0000006 to -0000015 ;' and 
to be '' common" from -0000015 to -0000075. In the case 
of Campylodiscus costatus already mentioned, its area is 
•00001 ;- and as the greatest of these numbers (-0000075), 
divided by -00001, only gives -75 or |, only three specimens 
may be expected in four fields of view; and therefore, 
although one only occurs in every field, the species ought to be 
esteemed '' very common." In Eunotia tetrtwdon, the sur- 
face is -000002; hence, when there are from one to four in 
the field at once, it may be called '' common," more than 
that '' very common." Navunda cryptocephala has a surface 
of -0000004; andasl^g^Mf = f > so, unless are there at least 
three specimens to every two fidds of view, the species must 
be held as only "not rare," if, indeed, it be not ''rare," 
or " very rare," when we must have recourse to the area of 
the cover. 

A very slight practice wiU render the actual calculation 
imnecessary ; but there ought to be some check, for many slides 
sold are almost worthless, fi^m not containing specimens of 
the species labelled, and for which it is purchased, in a suffi- 
cient number to illustrate its variations. — ^A. 

The Microscope as a means of DiagnoslB. — Singular case of 
Intestinal Concretions, — ^The value of the microscope as a 
means of diagnosis is now universally acknowledged by every 
medical man. Many are the instances I could enumerate, 
in which, without its assistance, no clear or definite opinion 
could be arrived at. Among the many cases which have 
come under my observation, the following one may not be 
uninteresting, as I know of no other similar case, save one 
mentioned by our esteemed friend, Mr. Quekett, in his first 
volume on ' Histology/ I give you the history of the case 
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as detaQed to me by Dr. Wilkinson^ of Manchester, under 
whose care the patient was placed, and to whose kindness I 
am indebted for the account. 

R. L — f aged 52 years, a power -loom weaver, has never 
been the suQect of any ailment until four years ago; in 
fact, he does not remember ever having had a day's illness. 
At that time he suffered slightly from indigestion, felt some 
uneasiness at the pit of the stomach, with at times, though 
rarely, actual pain. The food taken frequently returned at 
intervals, varying from ten minutes to two or even four hours 
after ingestion. The vomit, if retained for some hours, pre- 
sented the appearance of butter-milk and treacle. He never 
vomited except when the stomach contained food ; but he 
was subject to frequent eructations of a small quantity of 
clear fluid, intensely acid ; sufficiently so to set the teeth on 
edge, and to produce even a shudder at the recollection. 
About this time he perceived a hard body directly below the 
ensiform cartilage, but somewhat to the right side, lying aa 
it were between the depending point of the cartilage and the 
right costal cartilages. He jiiiiged that the lump he felt 
was a~ hard substance about the size of a hen's egg. He 
felt this lump pass down along the course of the duodenum 
and intestines, until it arrived in the left hypochondriac 
region. A short time after this it was passed by stool, being 
several weeks after he had first noticed it. The whole of the 
time he had severe and continued pain; and after it had 
passed, per rectum, he suffered for thirteen hours severely. 
Sixteen days afterwards another concretion was passed; and 
at the end of sixteen days more one still larger. There were 
no other concretions passed for two years, and then another 
of a smaller size. 

He then felt a hard tumour in the abdomen on the right 
of the umbilicus which has since gradually increased; con- 
tinuing hard, moveable, and somewhat changes its position, 
but does not seem to move along the canal. 

The concretions which have been passed have not varied 
greatly in appearance being irregularly oval. The one he 
presents is hexagonal, apparently presenting articular facets 
of a lightish brown colour. 

He states that he has lived since childhood principally on 
oatmeal porridge with treacle, has taken little animal food ; 
and, during the four years he has been imwell, has taken 
magnesia as a purgative. He, however, says that he took no 
magnesia before the first concretion was passed* 

Such is the case as sent me by my friend with a portion 
of the concretion for microscopic analysis. Chemistry and 
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all other means had &iled to unravel the myitery of the 
composition of this concretion. I macerated a portion of it 
for some time in distilled water, expecting to detect 
the starch granules of the oat by the polarizing apparatus of 
the microscope, bnt in this I failed. I continued the mace- 
ration, separating the parts a little with very fine needles. 



and at laat vas able to detect very beantifiilly masses of the 
hairs of the palea of the oat, of which, and the husks of the 
oat, the concretion seemed to be entirely made up. 

I need say no more, the value of the microscope in this 
case is undeniable ; and I have only to present yoa with a 
Hlide and a drawing of the analysis for your own inspection. 
— H. MuMtOE, M.D., Hull. 

On XioroHopio Apparatos. — Allow me to ctdl your atten- 
tion, and that of your readers, to two little contrivances oi 
mine, as they may be found usefiil. 

The flrst is a simple apparatus for illuminating objects 
under the microscope ; and will be found particularly of use 
when eiBjnining Diatomaces. Knowing that there are many 
microscopical observers like myself, not able to expend lai^ 
sums in accessory apparatus to the microscope, I particulariy 
recommend it to their notice. 

It consists of a plate of glass (s, fig. 1] (an ordinary slider), 
three inches by one ; to one side of which, in the centre, is 
attached, by Canada balsam, a. plano-conv&r lens (l), and this 
may be of about one quarter-inch focus. Lenses of different 
powers can be used, ^though I have found one of half-inch 
and one of a quarter-inch focus to be the most use&l. The 
way in which this is used is seen in the first figure. The 
rays of light (a) faU on the lens (l), placed on the microrcc^- 
stage (k), so that the fiat side is uppermost, upon which is 
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placed tlie object to be eiamined. The raya ate brought to 
a focuB (f), at some distance above the object (o), thus giving 
an even white light over the whole field of vision, and this I 
have found particularly advantageous when using low powers 

Kg. 1. 
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for viewing objects. We can modify this arrangement by 
placnng the lens below the stage (as in fig. 2), and at a point 
where it can be adjusted by a rack and pinion, bo that the 
rays from it are focussed on the object. However, the first 
arrangement I have found the moat generally useful. To 
this can be added a diaphragm (fig. 3), which any one can 
make for bimself, to fit the microscope, of blackened card- 
board. The general utility and cheapness of this simple 
contrivance wdl, I think, recommend it to the considera- 
tion of all whose purses are not as lai^ as their desire for 
knowledge. 

I doiud also mention that I have found this iUummator 
particularly useful on dull days, when, by the mirror alone, 
only a gray light could be obtained, while, with the addi- 
tion of my condensing lens a clear white light is obtained ; 
and, from the reason of most of the rays falling obliquely on 
the object, the markings of certain of the Diatomacese can 
be eauiy resolved with it. When the diaphragm (fig. 3) is 
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added, trith its numeroua apertures, and wtuch can be varied 
to Buit the fanc^, we get an apparatus which, on important 
occasions, will be found to fill the place of the more expen- 
sive achromatic condenser. 



Kg. 3. 

The second contrivance of which I have to speak is a 
claap to hold bottles at the end of the rod with which the 
■earcher for minnte oi^anisma is provided. Many micro- 
Bcopists have found the ordinary contrivances, for this pnr- 
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poBe^ troublesome or requiring fine workmanship ; and have 
been led to invent more simple ones for their own use — ^thus 
has it been with me. 

My dasp consists of a strip of sheet-brass {a, fig. 4)^ ten 
inches ly one half of an inch, and about as thick as stout 
Bristol board; indeed^ so thick that it wiU be^ the weight 
of a two-ounce bottle without bending. This is bent^ as is 
seen in the figure (4)^ and around it is wrapped another 
piece of brass^ so loosely that it wiU dide upon it. To the 
end of the rod which is used for the purpose, is attached a 
brass tube (b), the end of which is slightly turned over, 
inwards. The bottle is now placed in the loop (c), and the 
end (d) being brought down on a, the slide (e) is pushed up so 
that it holds and clasps the bottie firmly. The spring part (/) 
is now forced into the ferule {b), until the catch (^) holds it in 
its place. When it is wished to remove it, we have but to 
press the spring-catch at h, and it can easily be taken out of 
the ferule. 

I offer these remarks with much readiness, and shall be 
pleased if you deem them worthy an insertion in your valua- 
ble periodical. — ^Abthuk M. Edwards, College of Physicians 
and Surgeons, New York City, U.S., October 20th, 1856. 
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PROCEEDINGS OF SOCIETIES. 



Microscopical Society^ September 29thy 1856. 

George Shadbolt, Esq.^ President^ in the cludr. 

A short Comnmnication from the Eev. S. G. Osborne^ 
being a continuation of his Papet '' On the Growth of the 
Wheat Plant/' was read. 

A Paper, by J. S. Bowerbank, Esq., "On the Structore 
and Vitality of the Sponffiada/^ was read. 

November 26th, 1856. 

George Shadbolt, Esq., President, in the chair. 

J. Brand, Esq., 86, Nicholas Lane ; Jas. Hopgood, Esq., 
Clapham Common; Dr. T. H. Barker, Bedford; Dr. Shearman, 
Rotherham; John Anderson, Esq., 4, Bedford Terrace, 
Clapham Rise; and E. C. Hulme, Esq., 19, Gower Street, 
were balloted for, and duly elected members of the Society. 

Dr. Lankester made some remarks explanatory of the 
Rev. S. G. Osborne's views respecting the Growth of 
Plants. 

December lOM, 1856. 

George Shadbolt, Esq., President, in the chair. 

Charles May, Esq., H. C. Rothery, Esq., Dr. Donkin, 
John Loxley, and Dr. Ladd, were balloted for, and duly 
elected members of the Society. 

A discussion on the expediency of introducing one uniform 
Screw for Object-Glasses, took place. 
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DESCBIFnON OF PLATE II, 
IDurtnitiiig Professor Smith's paper on Measled Pork. 

1. — ^The ** meaaies," as it appears to the naked eje^ taken from fresh pork. 

8.— The appearance of the '* measles " taken from salted pork. 

S. — ^The Oj/iHeercM and its cjst, magnified 6 diameters. 

4. — Tiiib animal withdrawn from its cyst, which is broken away, magnified 

6 diameters. 
6.— Hie head of the OytHoerew^ magnified d5 diameters. 
6. — A hooklet, magnified 400 diameters. 
7.— The ** assimilating oelliiles" of a living OyUieerctUt magnified 630 

diameters. 
8. — ^The same in a OyiUcmtut from salted pork. 



JOURNAL OF MICROSCOPICAL SCIENCE. 



DBSCEIPnON OF PLATE HI, 
niustrating Dr. Greville'B paper on Trinidad JXatomaoegp, 

1. — Coeeoiieii prnneUUiuima (a small example), Bhowing the median line as 
it i4>pears when both yalves are united. 

l*-*The same; a single yalFe. 

2. — CoeconeU erebrutriata* 

3. — ,» incomptcua. 

4. — Campjflodi9cuM fmeiiratiu, 

5. — „ Bcelenamt*. 

6. — Surirella eximia, 

7. — Navumla Oregoriana, 

Since the description of this Diatom was printed, I have been led 
to suspect that it may possibly prove to be Nameuia fyra, Ehr., 
as the blank linear spaces in that species seem to be very variable 
in their character. 

8. — Navicula eompaeta, 

^.-^PleuTOtigma eompaetum. 
10. — Mastogloia mnnia. 

The scale adopted is that of Professor Smith in his admirable Synopsis, except 
when otherwise indicated. 
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DESCRIPTION OP PLATES IV, V, 
IlluBtrating Dr. Lindsay's paper on the Genns Abrothallus.^ 

PLATE IV. 

Fig- 
1. — ^Portion of furfuraoeous thallus of Parmelia ioauiiiiii, bearing both 

Abroihallus SmiiAiitoid d. os^tporm. 

a. A, Smiikii — showing apotheoa and intennized pjronides. The 

portion of thallus on which it is parasitic differs in colour and 
other characters from the ordinary thaUus of P. iaafaiUU : it is 
becoming fflobose from the curling of the maigins and the super- 
position of S(}uamules or lobes. 

b. A. osnftporui in its young state. The squaraoies are more flat- 
tened, or concave, and simple than those habited by A, Smiihii. 

e. A young and simple squamule, bearing only the spermogones of 
A. oxytponu. 

d. Rudimeutary, as jet sterile, squamules. The black-fibrillose nature 
of the under suiiaoe may be obseryed. 

e. Ordinary laciniae of P. taxaiilisy showing their retuse extremities 

and the black-fibriUose under surface. 
2. — Portion of thaUus bearing A, StnUkU^ magnified. 

a. Mature apothecia. 

b, Younff emergent apothecia causing Assuring of the cortical layer of 
the tiiallus. 

e. Pvcnides. 

d. dypiielloid foveols (produced by the falling out of the apothecia) 
with raised dark margins. In cue, the medullary tissue thus 
exposed is seen to be white ; in the other, red. 

e. Black-fibrillose under surface of thaUus. 

f. Fissure showing rusty red medullary tissue (common in Highland 

specimens). 
3.— Section of young apothecia of A, Smiihii, showing their mode of 
evolution from, and relation to, their matrix. 
0. Youop apothecium covered by a veil of the cortical tissue of 

matrix. 
by c, d. Youn^ apothecia gradually emerging through cortical layer. 
4. — Section, showing mature apothecia a, b, and foveola c. 

a. Globose. 

b. Somewhat deplanate. 

c. Urceolate foyeoU left by falling out of an old apothecium. 
5. — Section* showing relation of the pycnides to the apothecia. 

a. Mature apothecium. 

b. Mature pycnidis. 

e. Young or non-developed pycnidis. 

* The observations, from which the illustrations of minute structure were 
dfaWD, were made chiefly under powei* 380 of a Nachet's microscope. 



PLATE IV (eaiUimied). 

6.— FyenidM of A. SmiikH, 

a. Showing the steUate-fiwored ostiole. 

6. Section showine cayitj 6, and ostiole e» 
7^— Portion of thallus hearing A, osyiponu, mag. 

a. Mature apotheda. 

b. Tonng or emergent a]>otheeia cansinff radiate-fissuring of cortical 
layer. The squamule is covered with a network of such fissares. 

0. Spermogones intermixed with joung apothecia. 

d, ]51ack-fiDrillose under surface. 

8.— Section, showing the relation of the . apothecia of A, oxyiponu to the 
matrix. 
a, b. Tonng apothecia covered by a reil of cortical tissue. 

e. Mature apothecinm; flattened, resembling a plano-conTex lens. 

d. Mature apothecinm ; convex and discoid. 

9.-^Showing relation of spermogones to the apothecia of A. oxyiponu. 

a. Mature apothecia. 

6. Mature spermogone. 

e. Toung or non-developed spermogone. 

lO.-^o. Young apothedum oi A* oxysporus causing Assuring of the cortical 
tissue of matrix, through wluch it is bursting. 

b. Spermogones. 

11.— -Section of portion of i^thecium of A. ShMiikU, 

a. Tips of paraphyses, of a much daJrker brown than those of A, oxy- 

b» filaments of paraphyses. 

c. Hypothedum, consisting of a brownish cellular tissue. 

d. Tonng thecn, full of a homogeneous or finely granular, pale or 

colourless protoplasm. 

e. Mature theca rail of nearly ripe spores. 

/, g. A. Thecft at earlier stages of devdopment. The button-like 

markings of the young spores is shown at/ 
•*. Apparent membrane connecting the n)ices of the paraphyses. 
19— Spores of A, SmUhii in different stoges oi development. 

a. Mature spores showii^ the two loouli and their unequal size, as 
well as tne nudei which frequently occupy them. 

b. Deformities by elongation. UsuaUy found only in old apothecia 

and in Highland spedmens. 
e. Young spores, showine the gradual division into loculi, the appear- 
ance of nuclei, and the acquirement of colour. 
13.— Old spores, undergoing a process of disintegration. 
U.— Paraphyses of A. SmUku, isokted. 

a. Unaffected by reagents, showing dark brown extremities. 
5. Under action of aqua potasss, showing the terminal ceils, which 
have acquired a resemblance to stylopores. 
15.— -Section of a portion of the apothedum of A, twytponu. 

a. Showing action of iodine on the thecn. 
16. — Spores of A. oxytponu in different stages of devdopment. 

a^ d, Mature spor^ showing the occasional double contour and 
terminal nudcL 

d. Deformities }aj dongation. 

e. Spore in process of germination. 

0, f. Old spores, undergoing a process of didntegration. 
g, Toung spores with a granular protoplasm. 
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PLATE V. 

1. — Section of t Bpennogono of A, wcytpopu. 

0. Cortical tusne of deformed poraon of thallns of P. iosfotiUi on 

which the plant is parasitic. 
6. Gonidic tissue of same. 
e. Medullary tissue of same. 

^. Enyebpe of spermogone formed of a brownish oeUoIar tissoa. 
. Sterigmata forming the inner walls of the spermpgone^ and gene* 
xati^ the sj^ermatia from their apices. 
/. Free spermatia escajung bj spermogonal ostiole. 
S.^oterigmata and spermatia more highly magnified. 

a. Sterigmata. 

b. Spermatia. 

3.-r«8ection of a spermogone of P. tasoHUi, Its stmotnre is similar to 
that of A, ogytporut / but the sterigmata are seen to be articulated, 
the spermatia to be generated from both sides and apices^ and tiie 
interior of the spermogone to be occupied br a loose network of 
Tcry delicate, ramose fibmentsy which springy along with the sterig- 
mata, from the inner walls of the spermogone. 
4.— Portion of the tissues forming the spermqgonal walls, more higihly 
magnified. 

A Uomponent cells of the brown envelope. 
b. Articulated sterigmata. 
e. Spermatia, which arise gcmeraUj at an angle from the apices of the 

constituent joints or articulations of the sterigmata. ^ 
il. The ramose delicate filaments, whose anastomoses and intertwinings 
constitute the network of the spermogonal cavity. Some of them 
i^pear septate or articulated at the apex, where also they are 
generally granular and dark. 
5.— Section of one of the pycnides of A, SmiikU, 

a. Cjortical layer of matrix (deformed thallus of P. 9axaHiu). 
' b, Gonidic layer of the same. 

e. MedidlaTy tissue of the same. 

d. Brownish cellular enrdope. 

0. Sterigmata close-set, short, delicate, forming the inner wall of the 
pycnidis, each beann^ at its apex a stylospore. 

f, Free stylospores escaping by the ostiole. 

6.— 43tylospores in different states and stages of development. Many of 
them are seen to contain large or smidl oil globules, or to be mled 
with an oily protoplasm. 

0. Mature stylospores. The colourless transparent specimens are fall 
of a homogeneous, oily, liquid protoplasm. 

b. The same, from some Hignland localities. The oil globules have 

here a Tellowish tinge. 

e. Shows tne effects of pressure or reagents in rendering more evident 

the oily nature of the protoplasm. The oil globules are seen 
escaping from the ruptured stylospores, and many of them are 
floating free. 
d, Stylospores of large size and irregular form from various Highland 



PLATE y (ecmiinued). 

Kg. 

spedmens of A. SmUkU, Some of the speciinens figured resemble 
oertain compoimd or oellular spores ; others might be mistaken 
for empty gonidia. 
«. Stjlospores retaining their sterigmata. They are of small size, and 
somewhat shriyellecL Those coloured yellow are from Highland 
localities. 
/. Small yellow stylospores from Highland localities. 
7. — ^berelopment of the stylospores from their sterigmata. 

a, Sterigmata. 

b, Stylospores. 

The sterigmata appear first as simple filaments, with a rounded 
or bulgnng extremity ; this gradually becomes dilated and separated 
from the sterigmata by a septum. The terminal cell then consti- 
tutes the stylospore, wnich speedily falls off, and for some time 
mcreases in size, acquirinj^ more of a pyriform shape. * 

8.— Portion of tiie thalline lacinie of P. taxaiUU, showing the spermo- 

gones 0, and the blaok-fibrillose under surface b. 
9. — ^Bullose dilatation of thaQus of Cetrariagkuiea^ bearing the apothecia 
and spermogones of A, osygponu. The section shows that it is 
hollow and stipitate. 
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DESCRIPTION OF PLATE VI, 

Illustrating tHe Rev. J. B. P. Dennis's paper on Fossil Bones 
firom the Stonesfield Slate. 

Kg. 

1. — ^Pteropus; humerus. 

2. — ^Bat; phalanx. 

8. — ^FLying phalange! ; tibia. 

4. — ^Draco volans ; ulna. 

6. — ^Red-throated diver ; tibia. 

6. — Swift; furcula. 

7. — ^Mr. Gatfs foeail (pterodactyle). 

8.-— Pelican; bill. 

9. — Stonesfield fossil, vertical section. 
10.— Ditto, transverse section. 

11. — Ditto, vertical section. 

13. — Heron; humerus. 
. 18.— *a. Heron; humerus. 

b, Stonesfield fossil ; lacunfB. 
14. — Mr. Gatt's fossil (pterodactjrle) ; lacunas. 
16. — Stonesfield fossil ; lacuna. 
16^ — ^Heron; lacunas. 
17. — Gannet; humerus. 
18. — Ditto; ooraooid. 
19.— Ditto; furoula. 
80.— Ditto ; femur, vertical section. 
21. — ^Ditto; femur, transverse section. 
8S.— Ditto; tibia. 
83.— Ditto; tarsus. 
84.— Ditto; rib. 

• Figs. 13, 14, 15, 16, magnified 300 diameten, the remaiader 75 diameters. 
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DESCEIPTION OP PLATE VII, 
lUustrating Dr. H. Cienkowaki's paper on Acineta-PonnB. 
Kb 

1. — ^Transrene diviaioii of PodophrfaJUfa^ Ehr. 

S.^-The divided Podopkiya with the half becoming detached. 

8. — The independent segment. 

4, hs — Stages towaida encysting. 

0, 7« 8.— Cysts of Podopkryafisa^ Ehr. 

9.— An JcUu4a with rotating embryo. 

10.-*An AemHa with the embryo escaping. 

IL^The embryo, after a prolonged motile stage, becoming transformed 
into an Jetneta. 

12. — ^The transformation of the embiyo into an Acimta completed. 
The flguet 1—8 are x 370 diam., 9—12 X 170 dii 



niustrating Mr. Huxley's paper on Dysteria. 

13.— 2>f«/0rt0 armata. 
14.-*Parts of moat<h of ditto. 
15.*— Process between two styles. 



niuBtrating Dr. WebVs paper on the Human Lip. 
16. — ^Muscular fibres in skin of human lip. 
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ORIGINAL COMMUNICATIONS. 



On some points in the Structure and Physiology of certain 
Fungi, with notices of the occurrence of some species new to 
this country. By Frederick Currey, Esq., M.A., F.L.S. 

The object of the present communication is sufficiently de- 
scribed in the title given above. Being the result of a number 
of observations made at various times, the paper may appear 
to some extent discursive and unconnected, but I venture to 
hope that the fitcts recorded will be considered of some 
scientific value. Such of the subjects as required illustrations 
to render the discussion of them intelligible, are figured in 
the accompanying plate from drawings made (with the ex- 
ception of figs. 42, 43) with the Camera lucida. 

Helminthosporium SmithiL (B. and Br., ^ Annals and Mag. 
of Nat. Hist.,' s. 2, vol. vii, pi. v, fig. 5.) — On holly, Chisel- 
hurst, Kent, September, 1855. This is a magnificent species, 
and has been well characterised as the prince of the genus. 
It is described at length in the volume above referred to, and 
I notice it only with the view of recording some observations 
on the form and mode of germination of the spores. In the 
figure in the ' Annals of Natural History^ the endochromes 
are closely united, but it is stated in the text that they are 
here and there surrounded by a broad ca\dty. Figs. 1 and 2, 
PI, VIII, represent two of the spores of my specimens, mag- 
nified 220 diameters ; they vary much in size ; and the latter 
figure wiU give an idea of the enormous length which these 
spores attain. It will be seen that the endochromes vary in 
their degree of approximation to each other, but that each 
one is qiute separate from its neighbour, and this was the 
ease in all the spores which I examined. Germination takes 
place by the protrusion of a colourless filament from each 
extremity of the spore, which filament very soon forms septa 
in its interior, and throws out lateral branches. There is 
nothing more in this than has been observed in many other 
fungi, but it is interesting to notice that precisely the same 
process took place when a spore was broken into fragments. 
Figs. 3 and 4 represent two detached pieces of spores, which 
have thrown out filaments from each of their extremities, and 
commenced growing, just in the same way as the perfect 
spore. This seems to show that each portion of the endo- 
chrome has an independent power of germination, and if so it is 
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difficult to see in what way the spore in this case diflTers from 
an ascus^ for although the spores which are produced in asci 
usually escape and become free before eommencing germina- 
tion, the contrary is by no means uncommon. I did not see 
any germination except from the extremities of the spores, 
but it is very possible that in their natural condition germs 
may be thrown out from the intermediate endochromes, or 
the whole coat of the spore may dissolve and set the separate 
endochromes free. What is perhaps more singular even 
than the germination of the fragments of the spores, is the 
fact that the same thing takes place with the fragments of 
the flocci. Pig. 5 shows two such fragments, in which 
processes, precisely similar to the germ-filaments of the 
spores, have been protruded from each extremity. It is easy 
to distinguish the fragments of flocci 6t)m the spores, the 
former having real septa, which are not to be found in the 
latter. The septate appearance which, according to the 
figure in the 'Annals of Natural History,' exists some- 
times in the spores of this species, would be produced by the 
contact of the endochromes, and not by the existence of real 
partitions. It is very important, in describing the spores of 
fungi generally, to distinguish between real septa and those 
which are only apparent. 

Helmintkosporium fumosum. {Dactylium fumosum, Corda, 
^ Flore illustree de Mucedin^es d'Europe,' pi. xxii.)* — ^This in- 
teresting addition to the British Helminthosporia occurred 
in the neighbourhood of Blackheath, upon the dead stem of 
some Umbelliferous plant. It was first described by Corda 
in the work above mentioned, under the name of Dactylivm 
fumosum, but it clearly belongs to Helminthosporium, and 
has no affinity with Dactylium. The flocci are stiff and 
erect, and, when ripe, of a very dark brown or almost black 
colour, being so opaque that it is a matter of difficulty to 
make out that they are septate. At the apices of the flocci 
there originate several rows of almost colourless cells, 
arranged in a moniliform manner, and spreading in different 
directions. The spores are attached in rows at the ex- . 
tremities of the chains of colourless cells, and are of a rich 
brown colour, usually somewhat narrowed at each end, and 
divided by several transverse lines having the appearance of 
septa, but which I believe to be only lines formed by the 
mutual pressure of the divisions of the endochromes. Fig. 6 
represents three spores joined together, magnified 220 

• Tin's is the same work as the * Prachtflora Europaischer Schimmelbil- 
dungeu.' It was published both in French and German 
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diameters. Corda mentions the decaying stems of Um- 
bellifers as the habitat of the plants but adds that it some- 
times grows on patches of Torula punctata and Torula 
herbarum. It is hardly distinguishable from Torula her- 
barum by the naked eye^ but the latter has a greenish tinge 
under a lens which can hardly be mistaken. There were a 
very few spores of the latter Torula in company with my 
specimens of the Helminthosporium. 

Botryosporiumpulchrum. (Corda, 1. c, pi. xix.) — ^This mould 
forms lai^e white mealy patches upon dead or living plants, 
upon annuals by preference, according to Corda. I found it 
upon a fragment of some herbaceous plant in a rubbish 
heap at East Bergholt, in Suffolk, in the month of October, 
1854. The flocci are very delicate, forming a woolly-looking 
mass, and the spores are arranged in four or five compact 
globular masses at the extremities of short ramuli, which are 
alternate upon the main threads. Corda^s figure is yeTY 
good, but I have not seen the tubercles upon the main flocci, 
to which, according to his statement, the lateral branches 
are articulated. 

Phragmidium. — Notwithstandingthenumberof observations 
upon the Phragmidia which have been made and published 
from time to time, there are points connected with their ana- 
tomy and physiology upon which differences of opinion exist, 
and which render the genus one of especial interest to the 
microscopical observer. In the first place, the question of 
the relationship between the Phragmidia and the Uredo, 
with which they are almost invariably associated, can hardly 
be considered to be finally decided. All mycologists, I shotdd 
suppose, would admit that both kinds of fruit belong to the 
same plant, i . e,, are the produce of the same Mycelium, but 
it seems to me to be still an open question, whether the 
Phragmidia represent a highly developed state of the grains 
of the Uredo, or whether the two productions are essentially 
distinct forms of fruit. M. Tulasne, in his memoir in the 
^ Annales des Sciences' for 1854, merely states his accordance 
with Unger's opinion that the transformation of the Uredo- 
grains into Phragmidia is inadmissible ; but it cannot be de- 
nied that when a number of these fruits are mixed together 
it is sometimes hardly possible to say to which sort one par- 
ticular specimen belongs, so delicate are the- gradations by 
which the one kind passes into the other.* 

Another question which would admit of discussion is that 

* In the ' Boianische Zeitang/ 1863, p. 787* Itzigsohn suggests that 
the Uredo-grains are produced from the loterior of the Phragmidia, an 
opinion which I cannot reconcile with my own observations. 
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of the generic distinction between Phragmidium and the 
aJlied genera Puccinia, Uromyces, Triphragmium, and Xeno- 
dochns. The number of divisions or apparent divisions of 
the spore affords no safe criterion, for it is not uncommon to 
find Phragmidium and Puccinia reduced to a single dis- 
sepiment, and the reniform shape of the so-called sporidia, 
which are produced by the germinating filaments of the 
latter, and which Tulasne mentions as a distinguishing cha- 
racteristic, is not constant, as I have myself witnessed. The 
fruit of Phragmidium, moreover, sometimes assumes a form 
quite similar to Triphragmium. There is a species of Tri- 
phragnium {T. deglubena, Berk, and Ciurt.) in which the 
dissepiments are arranged precisely as in Phragmidium. 
The number of the pores through which the germinating 
filaments make their exit has been advanced aA another 
ground of distinction between these genera ; but here, again, 
there is no sufficient certainty, for Phragmidium has a vari- 
able number, and the rest have only one. These pores, 
moreover, are frequently, I may say usually, not discernible 
in the natural condition of the fruit, and only become visible 
upon the application of some chemical agent, which renders 
the epispore more transparent. 

It is quite impossible to arrive at any correct notion of 
the anatomy of Phragmidium by examination with the 
microscope alone, for the fruit in its natural condition is 
far too opaque to admit of its structure being ascertained by 
inspection. The idea of the fruit consisting of sporidia 
united together and forming a chain is certainly not in 
accordance with the true structure, which will be found to 
approach more nearly to that of the ascigerous fungi than 
any other tribe. The sporidia are not united to one another 
in any way, but, although closely packed for want of space, 
they are in fact free in the interior of what may be called a 
sporangium or ascus. Perhaps the term sporidia is hardly 
applicable to the bodies in question, but, before discussing 
this point, it will be better to show what the structure of the 
fruit is, and the mode of ascertaining it — and the best method 
I find to be as follows.* 

A considerable number of the spores of the Phragmidium 
must be scraped off with a lancet or fine-pointed knife, care 
being taken to scrape gently, so as to avoid tearing off the 
tissue of the leaf, which would interfere with the observation. 

• The term " sporidia'* was originally applied to the apparent joi$tts of the 
fruit ; and some confusion has been introduced by the application of the 
same term by Tulasne to the globular orange-coloured bodies produced in 
the early stage of germination, and which are noticed hereafter. 
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The spores must be placed on a common glass slide in a drop 
of alcohol, so as to drive away the air, which otherwise clings 
pertinaciously to the mass of spores. Before the alcohol has 
quite evaporated, two or three drops of strong nitric acid 
must be added, a piece of thin glass must be placed over the 
spores, and the slide should then be graduEtUy warmed over 
a spirit lamp. The acid must not be allowed to boil, at least 
not for any length of time, because the action then becomes 
so powerful as to obliterate the structures which it is wished 
to exhibit. By following this process it will be seen that 
the fruit consists of an outer colourless membrane, almost 
transparent, which in most of the species is studded over 
with small tubercles, being prominences of the membrane 
itself. This membrane encloses a number of cells, being the 
cells constituting the apparent joints of the fruit, and which 
in their natural state are of a squarish or oblong shape, occa- 
sioned by their mutual pressure. Pig. 15 (PL VIII) represents 
a spore which has been acted on by the acid, but not to a 
sufficient extent to dissolve or rupture the outer membrane ; 
which, however, has swollen and become loosened from the 
inner cells. When by the action of the acid the outer hyaline 
membrane is ruptured or dissolved, these cells escape, become 
detached from one another, and assume the shape shown in 
figs. 7 and 8. 

They exhibit a broad brownish or yellow ring surrounding 
a central area of paler colour, and in the interior of each of 
these areas is to be seen, what for distinction may be called 
an inner cell, which in its normal form is globular, but which 
frequently assumes an irregular shape. Fig. 8 represents a 
ringed cell with its inner cell filling the whole of the cavity, 
and fig. 7 shows a ringed cell with an inner cell of irregular 
shape. 1 have not yet been able quite to satisfy myself as 
to the structure of the ringed cells. It appears at first sight 
as if the ring were an integral part of the cell itself, so that 
if the observer be supposed to be looking upon the pole of 
the cell, the ring would form a mass of bulging matter at its 
equator ; but opposed to this is the fact that imder the action 
of the nitric acid the ring sometimes entirely disappears, 
leaving a peUucid, globular, colourless cell, having the inner 
cell in its interior as shown in figs. 9 and 10. The ring is 
sometimes marked with concentric lines having the appearance 
of wrinkles in the membrane. 

Fig. 11 represents an inner cell quite free, exhibiting its 
granular contents and a central nucleus. The inner cells have 
far greater power of resisting the action of the acid than the 
sporangial membrane or the ringed cells, for if the acid be over- 
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heated the membrane and the ringed cells entirely disappear, 
leaving only the inner secondary cells, which when free are 
usually globular, as shown in fig. 11. These latter cells are 
colourless and of a granular aspect, but have a clearly distinct 
membrane of their own, and are not merely the coagulated 
contents of the cells within which they are produced. They 
become of an intense brown colour upon the application of 
solution of iodine. Before using the above process I had 
ascertained the existence of these internal cells by soaking 
the spores in hydrochloric acid and pressing the thin glass 
cover, which resulted in the fracture of the coats of both the 
sporangium and the ringed cell, and the escape of the inner 
cell, as shown in fig. 13. In many of the fruits upon which 
the hydrochloric acid had been left to act without pressure, 
the pores became extended into broad circular cavities, and 
the inner cell protruded itself in the manner shown in fig. 
14, producing an appearance which at first sight might be 
taken for germination. 

From the above description it will, I think, be seen that the 
fruit of Phragmidium hardly differs from that of the ascigerous 
fungi. Perhaps a closer resemblance might be found in the 
abnormal fruits of some of the Coniomycetes, such as Render- 
sonia, Steganosporium, or Prosthemium, but there is little 
doubt that these latter fruits are themselves only modified 
forms of the asci of well-known fiingi of a higher class. It 
may be as well to state, that the outer membrane spoken of 
above usually dissolves altogether under the action of the acid, 
or breaks up into fragments, which adhere to the ringed cells 
after their escape ; but if a sufficient number of observations 
be made, and under different degrees of heat of the acid, 
some specimens will be found in which the internal cells have 
escaped, leaving nothing behind but the transparent outer 
membrane in the form of an empty sac. 

The structure of the pedicel of the fruit requires a passing 
notice. In the ' Botanische Zeitung ' for 1858, Fresenius, in 
criticising some figures in the ^ Handbuch der Allgemeinen 
Mycologie,* ridicules Bonorden for speaking of a " Saft- 
Zelle," in the interior of the pedicel, and leaves it to be 
implied that such a cell exists only in Bonorden's imagina- 
tion. It is strange that so accurate an observer as IVcse- 
nius should have fallen into such a mistake, for the existence 
of the internal cell may be demonstrated without the least 
difficulty by merely soaking the spores in water. Figs. 
16 and 17 represent specimens of Phragmidium bulbosum 
and Phragmidium mucronatum treated in that manner, in 
which the outer membrane of the pedicel has given way. 
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disdosing the internal cell in tlie clearest manner j^ossible. 
Corda^ too, has figured the internal cell in his ^ Icones Fun- 
gorum/ vol. iv, pi. v, fig. 70, 6 * ; he calls it " Mark-Zelle/' 

The germination of the spores of Phragmidium, Puccinia, 
and Triphragmium, is well worth some trouble to witness. I 
know no microscopical objects of greater beauty than a 
number of finiits of Phragmidium in active germination. 
Tulasne was the first to call attention to it, and I am not 
aware that any subsequent observations have been published. 
I have myself seen the process in a few species, the particu- 
lars of some of which may be worth mentioning. I found 
(as was previously observed by Tulasne) that the fruits of 
Phragmidium and Triphragmium would not germinate in 
the summer in which they were produced, but 1 think fur- 
ther observations are necessary before it can be assumed that 
this is invariably the case. If, however, the fruit be taken 
from leaves which have either lived, or fallen and lain on the 
ground, through the winter, and be placed in water and kept 
in a moist atmosphere, there is no difficulty in producing 
germination. Long tubular filaments are produced from the 
different cells, which attain a length of four or five times 
that of the fruit. These filaments have a small quantity of 
granular orange-coloured matter, which usually accumulates 
towards the extremity. At the end of these fUaments septa 
are found, varying in number, but not exceeding four, and 
dividing the extremity into as many small joints, each of 
which protrudes a small spicule or sterigma, the apex of 
which expands into a globular cell, into which the orange- 
coloured endochrome paases. These globular cells (which 
Tulasne calls sporidia) eventually fall off, and commence 
germination on their own account. Figs. 18 and 19 repre- 
sent two fruits of Phragmidium bulbosum, the germ-fila- 
ments of which have already produced their sporidia. Two 
of them have each produced two sporidia, one of them has 
produced three, and the other four. These sporidia are of 
a brilliant glittering orange colour, which, contrasted with 
the transparent filaments and the rich dark brown of the 
fixdt itsdf, produce a combination of colour which is very 
striking. fHg. 20 represents a sporidium which has fallen ofl^ 
and commen^d germination by throwing out two filaments, 
one of which exhibits lateral protrusions which seem to be the 
commencement of branches. 

With regard to the germination of the Puccinise, which in 
substance is very similar to that of Phragmidium, I have 
noticed two instances of departure fi^m what Tulasne con- 
siders to be the rule. I understand his opinion to be that 
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the sporidia of Puccinia are always distingiUBliable firom those 
of Phragmidium by their reniform shape^ and that the germ- 
filament of the upper cell of Puccinia always makes its way 
out through the apex of the firuit ; but I have seen Puccinia 
graminis produce globular sporidia as shown in fig. 21^ and 
I have seen the germ-filament of the upper cell of Puccinia 
Lychnidearum make its way out at the side of the upper cell^ 
as shown in fig. 22^ instead of through its apex. 

The germination of Triphragmium is described by Tulasne 
as precisely similar to that of Phragmidium^ but in the only 
instance in which I have succeeded in procuring germination in 
the former plant it took place in a manner somewhat different^ 
and which I have drawn in fig. 23. The filament grew to a 
considerable lengthy and formed four septa at its extremity ; 
no sterigmata or sporidia were produced^ but the orange- 
coloured endochrome became accumulated in each of the 
four terminal cells in the form of two globular masses^ as 
shown in fig. 23. One of the four terminal oblong joints 
fell off, and commenced germination^ as shown in fig* 24, 
and it was obvious that the remaining three joints were on 
the point of becoming separated &om one another. 

In illustration of the gradation from the fruit of Uredo 
to that of Phragmidiiun^ and of the close resemblance be- 
tween Phragmidium and its allied genera^ I would here call 
attention to figs. 25 to 33 ; they all represent different forma 
which I found in the fruit of the same specimens of Phraffmi- 
dium potentillm. Fig. 25 represents the normal form of the 
Uredo; figs. 26 and 27 show the commencement of the 
formation of a division which becomes complete in fig. 28. 
Fig. 29 is quite undistinguishable from an Uromyces^ as is 
fig. 30 from a Puccinia^ and figs. 31 and 32 might well be 
taken for fruits of Triphragmium^ and if seen apart from the 
others could not be named with certainty. Although the 
fruit of Triphragmium has usually only three divisions^ it is 
by no means uncommon to find four. Fig. S3 shows the 
perfect normal form of fruit of this species of Phragmidium. 
In the fruits represented by figs. 25 to 28 the colour was 
the bright orange of the Uredo ; in the rest^ the colour was 
the usual dark brown of the Phragmidium. I may here 
observe that the spines or prominences seen in the Uredines 
which accompany the Pucdnise, and which have been ad- 
vanced as a mark of distinction between the two kinds of 
fruit, exists I believe, only on the surface of the endosporium. 
I have frequently noticed that these Uredo grains, although 
at first sight truly echinulate, are surrounded on the exterior 
by an extremely delicate and perfectly smooth membrane. 
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This membrane is not viaible unless the edge of the spore be 
exactly in focus. Mr. Busk, Tfithout my having called his at- 
tention to it, noticed the existence of tins membrane in some 
spores of the Uredo of Puccinia pulverulenta which I sent to 
him, and thought that he could perceive a slight blue tinge 
in it upon the application of iodine and sulphuric acid. 

Xenodochmcarbonarias, Schlecht. — ^This plant, first observed 
by Schlechtendal, and described by him in the 'Linnaea,' 
vol. i, p. 287, pi. iii, is mentioned in the ' Annals of Natural 
History' to have been found by Mr. Churchill Babington, in 
Leicestershire, and I have received specimens of it from the 
Rev. A. Bloxam, but it seems to be of rather uncommon occur- 
rence. It has been found only on the leaves of Banguisorba 
officinalis, and was formerly supposed to be parasitical upon 
Uredo miniata, in company with which it grows. There can 
be little doubt that the Uredo, like those of Fhragmidium, 
Puccinia, &c., is the produce of the same Mycelium as the 
Xenodochus itself. The firuit forms little black tufts, which 
differ in no respect to the naked eye from the tufts of 
Phragmidium. One of these fruits, in its natural state, is 
represented in fig. 84, magnified 220 diameters. If treated 
in the manner mentioned above, with regard to Phragmidium, 
it wiU be found that their structure differs in no respect from 
those of the latter plant. It will be seen that each consists 
of a clear outer membrane, enclosing a multitude of ringed 
cells, each of which latter cells has another cell in its interior, 
which under the action of the acid is set free, and exhibits a 
well-defined, circular nucleus. There is, in fact, no difference 
between Phragmidium and Xenodochus, excepting the num- 
ber of the ringed cells of the latter, unless there be a difference 
in the number of the pores, which, however, would be a veiy 
unsatisfactory ground of generic distinction. In fig. 84 is 
seen a bead-like row of cells proceeding firom one of the 
upper joints of the Xenodochus, and which appeared after 
the fruit had been kept in water for some hours. I do not 
suppose this to be the normal mode of germination of Xeno- 
dochus, for it is hardly likely that its germination should 
differ materially from that of Phragmidium, Puccinia, and Tri- 
phragmium. Small cells of the nature of those forming 
the beads in fig. 84 are sometimes given out by the spores of 
frmgi, and the process is perhaps analogous to that which 
takes place in some of the lower fresh- water Algse. In some 
spores of Spirogyra, for instance, which I gathered in the 
month of March last year (1856), and kept by me to watch 
their germination, although many of them, when the proper 
time arrived, became green and threw out their regalar 
germs, there were many in which the contents became trans- 
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formed into small, globular, colourless cells ; and I have seen 
the contents of one of the large orange-coloured spores of 
Volvox aureus become transformed into six rather large, 
globular, colourless cells, which floated about in a miu9s of 
coloured endochrome, being the remains of the contents of 
the parent-cell. In fig. 46 I have drawn a spore of SpJusria 
amblyospora, which I observed to throw out a number of 
these small cells into its own gelatinous envelope, whilst the 
regular mode of germination in this Sphaeria takes place by 
the emission of long branched filaments, very similar to that 
of its ally, Steganoaportum ceUulosumy figured in vol. iv of 
this Journal, PL XI. 

Gymnosporium {arundinis? Corda). — I am doubtful whe- 
ther the plant here referred to is Corda's Gymnosporium 
arundinis. It forms small black spots on the stems and 
leaves of Phragmites communis, and is of very common 
occurrence, although not, I think, described amongst the 
British Fungi. It is possible that it may be only an imper- 
fect state of some ascigerous fungus, but I mention it here 
for the purpose of calling attention to its germination. Fig. 
85 will show the manner in which the spore opens by the 
swelling of the inner membrane. The epispore bursts, and 
is sometimes carried out on each side, as in figs. 35 and 36, 
or it bursts on one side only, as in fig. 37, where it has the. 
appearance of a bivalve shell opening on a hinge. The pro- 
trusion of the germ-filaments was accompanied by the 
emission of minute staff-shaped bodies, such as are repre- 
sented in figs. 35, 36, and 37. It may perhaps be objected 
that these bodies were not connected with the fungus, but 
were developed in the water in which the spores were placed, 
and I was at first doubtful whether this was so ; but their 
position with regard to the germinating spores, the very- 
short time in which they made their appearance, and the fact 
of their having occurred in several other instances (to one 
of which I shall call attention presently) in the immediate 
neighbourhood of germinating spores, and their non-appear- 
ance in water containing spores in which no germmation has 
taken place, are facts which lead me to think that the bodies 
in question are connected with germination, and I have 
therefore thought it worth while to mention their occurrence 
with the view of directing the attention of other observers 
to a fact which may be of physiological importance.''^ 

Peziza aurantia, Pers. — In this very common Peziza, I 
have noticed what I take to be a kind of germination, and 

* In one or two instances I have seen a distinct ¥mggling motion in these 
small bodies, qilite different from Brownian motion. 
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which is probably of the same nature as that observed by 
Tulasne in Bulgaria sarcaides, Peziza iolaris, Peziza Cylich- 
nium, Peziza tuberosa, and Peziza vesiculosa. It consists in 
the formation of minute spherical or subspherical utricles on 
the surface of the spore^ and which Tulasne has called sporo- 
genous spermatid. The -bodies observed by Tulasne were 
sometimes (in Bulgaria sarcoides, for instance) upon the ex- 
posed endosporium^ sometimes upon short tubular appendices; 
sometimes they had very short pedicels^ and sometimes 
they were sessile ; they were sometimes joined together in 
rows, sometimes in bunches^butwere more frequently solitary, 
and they were often produced successively, e. e,, as one of them 
dropped off another supplied its place, until the power of the 
spore was exhausted. In the spores of Peziza aurantia, to 
which I have referred, similar utricles were produced, but 
they were all sessile upon the surface of the inner membrane 
of the spore, and in many of the spores the outer mem- 
brane (idthough extremely thin and fine, and easily to be 
overlooked) was sufSciently discernible upon a careful ex* 
amiuation, entirely enclosing the utricles.^ In fig. 39 are 
shown three of the spores of Peziza aurantia in their usual 
form, as they appear in the interior of the asci, magnified 
815 diameters ; and fig. 38 shows three of the same spores 
after they have escaped from the asci, and lain some time 
upon the surface of the hymenium, and commenced the 
process above-mentioned. In some cases, the growth had 
taken place before the escape of the spores from the asci. 
In some of the spores, the utricles produced at one extremity 
or pole were somewhat longer than those in the other posi- 
j tions. The spores of Peziza aurantia, as of those of several 

allied species, are elliptical, and there are almost invariably 
found two globular nuclei, or oil drops, of equal size, occupy- 
ing the two foci of the ellipse. In those spores in which 
the above growth had taken place, the nuclei were less dis- 
tinct than in those in which no change had occurred, and in 
some instances the two nuclei had broken up into several ; 
the spores also had increased in size. This is just what 
Tulasne noticed in Peziza vesiculosa, for he states that in 
that plant the spores which produced a Mycelium, as weU as 
those which he calls the spermatophorous spores, increased 
in size sensibly before vegetating, and that their oily con- 
tents lost at the same time their homogeneity and assimied a 
granular aspect. There was another remarkable circum- 
stance connected with this change of form and germination 
in the spores of Peziza aurantia, and that was the contem- 
poraneous appearance of an enormous mass of minute staff- 
like bodies, precisely similar to thosementioned above as occur- 
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fiBg during the gennination of Gymnosporium arundinis. I 
c^d not ascertain as a fact> but I suspect^ that these small bodies 
were produced from the interior of the germinating spores ; 
and if this be so^ it is not impossible that they may be pos- 
sessed of some fecundative power ; for although there has 
lately been^ perhaps^ too great a tendency to consider eyery 
small unaccountable vegetable organism as connected with 
impregnation, still, with what is now known with regard to 
the Algae, and what is suspected in the lichens, it is not un- 
reasonable to suppose that the male sexual organs of fungi, 
if they exist, will prove to be of a nature somewhat similar 
to the bodies just mentioned. 

Triposporium (sp. ?) — ^In fig. 40, I have drawn the firuit 
of a Triposporium, which occurred in January, 1855, near 
Bexley, in Kent, upon a small fallen branch. It differs 
from Triposporium elegans in the colour of the threads and 
spores, which are olive brown, with a tinge of green, and 
much darker to the naked eye than those shown in Ck>rda^s 
fig. in the ^ Flore lUustr^e,' tab. x. The branches of the 
filaments also do not exhibit the bulbous enlargement at the 
base which is so peculiar a feature in TViposparium elegana. 
Mr. Berkeley, who, at my request, kindly examined one of 
my specimens, thought the plant was Triposporium Ficinusium, 
which is figured in Sturm^s ^ Deutschlands Flora ;' but the 
spores of T. Ficinmium are of a somewhat different coloxur, 
and are not so much elongated, as will be seen by comparing 
fig. 40 with the plate in Sturm's work. (See Abt. iii. Heft 
30, fig. 8.) 1 may observe that the tufts of my Triposporiiun 
are accompanied by a vast number of the perithecia of some 
Sphseria, the perithecia being surrounded by and embedded 
in the threads of the Triposporium. It is probable that the 
spores of the latter may be only a secondary product of the 
Mycelium of the Sphseria. Unfortunately, the perithecia are 
barren, so that I have been unable to ascertain the species 
of the Sphseria. 

Clonostachys araucaria, Corda, ' Flore lUustree,' tab. xv. p. 
81. — I have found this mould in my own neighbourhood and 
also in Wales, in both instances forming white patches upon 
the bark of small twigs. It is remarkable for the peculiar 
arrangement of the spores, which form long dense spikes like 
ears of com. It is figured also in Bonorden^s ^ Handbuch,' 
pi. vii, fig. 155, imder the name of Stachylidiwn araucarium. 
Corda's specimens appear to have grown upon garden 
mould, but his description of the habitat is ambiguous. 
. Zygodesmus fv^cus, Corda, ^ Einleitung,' pL b. 8, fig. 1 ; 
' Icones Fungorum,' vol. iv, fig. 81. — I have found this mould 
near the Hassock's Gate Station, on the Brighton Railway, and 
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also in the neighbourhood of Tunbridge Wells^ upon the bark 
of fallen branches ; it is easily recognised by the reddish-brown 
colour of the filaments^ and by the echinulate spores, but I have 
found it difficult of observation from the densely tangled mode 
of cTOwth of the flocci. The structure is not always such as 
is ilpresented in Corda's figures, where the spores^ire borne 
singly upon the tips of short filaments proceeding from the 
main flocci. I have distinctly seen three sterigmata produced 
at the apex of a fructifying thready and the latter was of some 
length, and slightly swollen at the apex, not a short, stiff, 
pointed thread as in Corda^s figures. Fig. 41 represents 
a fertile thread, magnified 220 diameters, and by the side 
of it are shown three spores similarly magnified. The fertile 
thi^ sometimes, I tSLk, produce^fo^^rigmata.* . 

Caryneum Kunzei, Corda, ' Icones Pungorum,' vol. iv, taf, 
X, fig. 151. — On oak. Shooter's Hill Wood, autumn, 1853. 
Corda distinguishes this species from all other Corynea by 
the nature of the epispore, which he states to be continuotts, 
whereas, in the other species, he considers the fruit to con- 
sist of a number of distinct cells united together. I have, 
unfortunately, mislaid my specimens, and am unable to test 
the accuracy of Corda's views of their anatomy, but I sus- 
pect there is no real difference in structure between this and 
the other species. Caryneum Kunzei is stated by Corda to be 
very rare, and I do not know that it has occurred in England 
except in the above locality. 

JHchia cerina, Ditmar. — Peridium ovoid, of a greenish 
yellow colour ; stem elongated, fuliginous ; sporidia globose, 
colour of the sporidia and capillitium the same as that of 
the peridium. (Ditmar, in Sturm's ' Deutschlands Mora,' 
t. XXV, p. 51. Trichia clavata, /3. oHvascens, Fries, ' Syst 
Myc.,' iii, p. 186.) On wood, Sketty, near Swansea^ Sep- 
tember, 1855. 

My specimens accord well with Ditmar's figure and descrip- 
tion. Fries considers the plant as only a variety of THchia 
clavata, but the latter has a yellow shining peridium of a very 
different appearance. There is also a marked difference in 
the spiral tnreads. In Trichia cerina the threads are pale 
coloured, and taper gradually to a very thin point at each 
extremity; the spiral markings are very delicate, and the 
threads themselves are simple, detached from one another, 
and of a definite and moderate length. In TVichia clavata, 
on the other hand, the threads form an extensive complicated 

* Mr. Berkeley tliinks it possible that the species of Zjgodesmus maybe 
conditions of certain Thelephoroid rongi. See ' Introductioa to CiTptogaiiue 
Botany/ Bailliere, 1857. 
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capillitium^ in which it is rarely (if ever) possible to trace a 
single thread from one extremity to the other, and their 
colour is darker. The markings also are strongly defined, 
and altogether very different &om the very delicate ones of 
Trichia cenna, 

Trichia nigripeSy Fries, 'Syst.Myc./ iii,p. 186. — Gregarious, 
peridia various' in form, even, yeUowish ; stem very short, 
blackish; capillitium and sporidia of a yellowish ochre. 
Near Eltham, Kent, and near Weybridge, in Surrey; common. 

This species, as Pries has remarked, is closely allied to 
THchia varia — indeed, the elaters of the two are (generally 
speaking) not distinguishable. The peridia, however, of 
Trichia varia, are considerably smaller, of a brighter yellow, 
and frequently assume a reniform shape, which I have never 
found to be the case with Trichia nigripes. The stem of the 
latter varies much, and is sometimes quite obsolete. In all 
the specimens which I have found the peridia are uniformly 
ovoid, and the lower part when empty has the transparent, 
shining, skinny appearance noticed by Mr. Berkeley in TV. 
clavata. I have figured the elaters of this species, in a paper 
on those organs, in the 3d vol. of this journal. 

Trichia rubiformis, Pers. — ^Weybridge, January, 1856. 

Some confusion seems to exist between this plant and Trichia 
Neesiana, The two are figured side by side in Corda's ' Icones 
Pungorum,' vol. i, taf. vi, 288 b, 288 c, and are, at first sight, 
very different in appearance. The threads of the former are 
represented as being smooth, and those of the latter as 
strongly echinulate. The peridia in the Weybridge speci- 
mens exactly resemble fig. 288 b, bxit the threads are com- 
pletely covered with spines. I cannot help thinking that 
Corda has figured the threads of some other species by mis- 
take, for, in his previous memoir, ' Ueber Spiral-faser-zellen,* 
he has represented the threads of T. rvhiformis as spinous. 
It is true that there are some Trichiae in which the threads, 
although usually smooth, exhibit occasionally a few spines, 
but I have never found the extremes of roughness and smooth- 
ness united in one species, as must be the case if Corda's 
figures be correct. There are specimens marked THchia 
Neesiana in the Hookerian Herbarium, which, through the 
kindness of Sir William and Dr. Hooker, I have had an op- 
portunity of examining, and the threads are quite undistin- 
guishable from those of T. rubiformis. The peridia in the 
Kew specimens are, unfortunately, in an imperfect condi- 
tion, but they appear to have been stemless, like those in 
Corda's fig. 288 c. It is to be observed that the peridia of 
T. rubiformis do not always grow in a fasciculate manner, 
and the only difference between detached specimens of T. 
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mbiformis and 71 Neesiana is the absence of a stem in the 
latter species^ a difference hardly sufficient to justify their 
separation^ when it is considered that the broad expanded 
form of the base from which the peridium springs is common 
to both species. It is probably therefore right that the two 
should be united under one species^ as was suggested some 
time since by Messrs. Berkeley and Broome, in the ' Annals 
of Natural History/ 

Trichia Lorinseriana, Corda, ' Ic. Fung./ vol. i, p. 23, taf. 
vi, 288 D. — Subsolitary ; stem long, of a dirty brown colour, 
flexuous and furrowed, the ridges between the furrows being 
sharp edged ; peridium turbinato-ovate, smooth above, burst- 
ing irregularly or in an operculate manner; spiral threads 
short, very pale yellow, with very delicate markings, each 
extremity of the thread tapering gradually to a very long, 
thin point, the spiral markings not extending into the narrow 
extremities of the threads. Weybridge, January, 1856. 

The above description differs slightly from that in the 
' Icones Fungorum,' but I see no reason to doubt that my 
specimens belong to the species there described. The spiral 
threads are simple and detached, very similar to those of 
Trickia seroiina, from which they differ only in being con- 
siderably longer. 

With regard to the spiral threads of the British Trichiae, 
generally, I may observe that their form, colour, and micro- 
scopic structure afford material assistance in the distinction 
of species: those of T. nigripes, pyriformis, chrysosperma, 
serpula, and Neesiana (or rubifoTmis) are figured in vol. iii. of 
this Journal, PI. II. The only other British species which 
have not been already referred to are Trichia fallax, varia^ 
j and Ayrem. Those of Trichia varia are not distinguish- 

(J able from the same organs in T. niffripes, but I have found 

T. varia with echinulate threads ; and the same thing occa- 
sionally occurs in T, chrysosperma, I have had no opportu- 
nity of examining T. Ayresii, but the threads are described 
as tawny and strongly echinulate. Specimens of Trichia 
fallax exist in the Hookerian Herbarium, but they have been 
gathered young, before the formation of the threads, and I 
have seen no other specimens. 

I noticed on a former occasion that in Trichia pyijiformis 
the membrane of the threads had the property of unrolling 
itself in a spiral manner, a peculiarity which is still more 
manifest in Trichia clavata and T, turbinata. In some threads 
of the latter which had been soaked in hydrochloric acid, I 
found that the tube of the thread had burst in several places 
by a perfectly smooth spiral fissure, thus converting the tube 



130 CVKBXY, ON FUNGI. 

for short distances at the points of ruptare into a flat band^ 
which was seen to be traversed by five bright narrow lines^ 
running longitudinally in the manner shown roughly in fig. 42. 
These are the markings which Mr. Henfrey has explained as 
arising firom the deposit of a spiral fibre^ but which seemed to 
me to be caused by a ridge in the membrane. I should cer- 
tainly mistrust my own opinion when opposed toMr. Henfrey^sJ; 
but Mr. Busk^ who carefully examined some specimens of the 
threads^ has stated to me his decided opinion against the exis- 
tence of any fibre. The editors of the ^ Micrographic Diction- 
ary' have objected that a ridge round a tube is a structure un- 
knownin the vegetable world, but circular ridgeswere observed 
by Mr. Berkeley, some time since,in the capillitiumof Arcyria 
umbrina, and longitudinal ridges have been noticed by M. 
Trecul in the vessels of Impatiena fulva. The fact of the 
ridge taking a spiral direction can hardly be of importance, 
more particularly when it is considered that with reference 
to the narrow band of membrane, by the twisting of which 
(in some species at least) the threads are formed, the ridges 
are, in fact, longitudinal. Pringsheim describes the outer 
coat of the spores of Spharoplea annulina as covered with 
ridges running, as it were, in meridian lines firom pole to 
pole of the spores. 

TricMa ? — On very rotten fir wood, at Weybridge, Surrey, 
January, 1856. 

This is a plant of which the generic position is somewhat 
doubtful, but it comes nearer to Trichia than to anything 
eke, and as I have only once found it, it will be better perhaps 
to place it, provisionally at least, in that genus. It differs 
firom the known species of Trichia in the shape of its peri- 
dium (which alone would not be of much importance), and 
in its capillitium. The peridium is globular, of a dull 
tawny c<dour, and supported upon a comparatively long 
stem ; the shape will be seen by a reference to fig. 43, which 
shows two specimens of the fungus slightly magnified. 
The spores are yellow and globose, and about half the size of 
the spores of Trichia chrysosperma. The capillitium consists 
of a mass of reticulated threads, not having the usual spiral 
markings peculiar to Trichia, but spread out at short inter- 
vals into broad membranous expansion, the latter having a 
chequered appearance, somewhat like that of the scalariform 
vessels in other plants. I am not certain whether these 
expansions are formed of a single layer of membrane, or 
whether they are hollow sacs, but I rather think the latt^. 
Fig. 44 shows a fragment of the capillitium, which bears a 
slight resemblance to the capillitium of Lycoffala terrestris, 
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figured by Corda in his 'Icones Pungorum/ vol. vi, taf. 
ii^ fig. 37; but Corda states that the markings in the 
Lycogala are caused by wrinkles in the membrane^ which is 
not the case in the present plant. It has occun*ed to me 
that this fungus may be a true species of Trichia^ in which 
the development of the capillitium has been arrested. I 
have not had an opportunity of tracing the growth of the 
spiral threads of the Trichise from the state of mucilage in 
which the plants originate; but in Didymium^ I have 
observed that the commencement of the formation of the 
capillitium regularly takes place by the drawing out of the 
mucilage into threads^ which threads at first ^e always 
expanded at moderate distances into broad membranous 
spaces precisely similar in form to those in fig. 44 ; and if 
the subsequent growth were stopped at that period^ the 
capillitium in Didymium would exactly resemble in form 
(although not in colour or marking) that of the above plant. 

TVichia ? — Glen Alla^ near Lough Swilly, County Donegal^ 
Ireland. 

This is another doubtful species^ for which^ as for many 
other interesting objects of natural history^ I am indebted to 
Miss Wilcox, of Tenby. The peridia are sessile, crowded^ 
subglobose, and of a dull brownish-yellow colour, looking 
like very small stunted specimens of Trichia chrysosperma. 
The peculiarity of the plant consists in the total absence of 
capillitimn or elaters. The spores are small and subglobose, 
forming a dull yellow dust in the interior of the peridia. It 
might be a question, whether the absence of the internal 
threads would justify its separation from Trichia. Fries, 
who treats the elaters as secondary appendages of no impor- 
tance, would probably say not. At all events no such separa- 
tion could be made upon the faith of the one small specimen 
in my possession, in which the growth of the capillitium may 
from some unknown cause have been suppressed. 

Ophiotheca chrysosperma. — Under this name I described 
a new fungus in vol. ii of this Journal, and stated the 
points of distinction between it and the genuB Arcyria, one 
of which was the existence of a capillitium consisting of two 
kinds of threads. Since that paper was published, I have 
found at Sketty, near Swansea, a very minute Arcyria, not 
belonging to any of the British species hitherto described^ 
and which exhibits a double capillitium of a precisely similar 
kind. This reduces the difierence between Ophiotheca and 
Arcyria to the single point of the shape and dehiscence of 
the peridium, and whether this would be sufficient to keep 
the genera apart, I must leave for others to determine. 
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Choiromyces meandriformis, Tul. Rhizopogon meandru 
formis^ Corda. Tuber album, Sow. — ^A single specimen of 
this very rare truffle occurred in my own garden^ at Black- 
heathy in the month of November, 1855. I believe only 
one other specimen of it has been found in England since 
Sowerby^s time, and that was by Mr. Broome, in Marl- 
borough Forest. Mr. Berkeley tells me he has an authentic 
specimen of Sowerby's Thber album, and that it is the same 
plant. My specimen was found near the suiface, in a some- 
what stiff soil, very near the roots of a walnut tree, and in a 
spot where but few rays of the sun can ever penetrate, and 
those only for a. very short time in the day. It is possible 
that other specimens may have been destroyed, as the ground 
for a considerable space within two feet of the spot had been 
dug out to a depth of several feet for repairing the founda- 
tion of a wall. With the exception of this disturbance the 
ground had not been moved for years, being in a part of 
the garden where it was impossible to induce anything to 
grow. A description of this plant is to be found in Tulasne's 
' Fungi hypogrei,' and in the sixth vol. of Corda's ' Icones 
Pungorum.* The spores are globular and covered with 
sharp excrescences. Fig. 45 represents an ascus with spores 
magnified 220 diameters. The ascus figured contained only 
six spores, but the usual nimiber is eight. The spores are of 
a pale yellow colour. I made a careAil search last autumn 
(1856), in the hope of finding more specimens, but without 
success. 

Claviceps purpurea, Tul., 'Annales des Sciences naturelles,' 
ser. 3, vol. xx, p. 45. Sphesria purpurea, Fr. S. M., ii, . 
325, &c. 

Claviceps microcephala, Wallr., &c. 

These two plants, of which the synonyms are too nume- 
rous to mention here, have not hitherto, as far as I am aware, 
been found in their natural state in this coimtry, although 
they must be of frequent occurrence. The;^ are the idtimate 
produce of the ergot of rye and other grasses, and the 
former (Claviceps purpured) has been grown artificially by 
Messrs. Berkeley and Broome, by sowing the ergot of rye 
in common garden mould. I have myself procured the 
growth of the former (Claviceps purpurea) sparingly, and of 
Claviceps microcephala abimdantly, by merely keeping the 
two kinds of ergot in a continually moist atmosphere. The 
nature of ergot, as is well known, had been for many years 
a subject of discussion, and the views of botanists with regard 
to it were apparently tending to the opinion in favour of its 
being a diseased state of the grain of the grasses in which 
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it occurs^ when the matter was taken up by M. Tulasne, who 
in 1853 published the residt of a vast number of observa- 
tions^ and came to the conclusion that the systematic posi- 
tion of the ergots was amongst the Sclerotia^ in which they 
had been placed by De Candolle. According to Tulasne's 
views, the ergot, although usually causing abortion in the 
ovary, is quite unconnected with the fruit of the grass 
attacked by it, and is in fact only a compact Mycelium 
{Mycelium condensatum) , which after lying dormant for some 
months produces eventually a species of Claviceps. He 
found the Claviceps purpttrea produced uniformly by the 
ergot of rye, and Claviceps microcephala by the ergot of 
Phraffmites communis. In the ' Botanische Zeitung ^ for 
February 2d, 1855, Cesati, in a paper on the Nature of 
Sclerotium, mentions the occurrence of Claviceps purpurea 
upon the ergot of Phraffmites, and seems to thmk that this 
fact throws considerable doubt upon Tulasne^s theory. He 
says, — ".Jeprie de vouloir bien remarquer ce fait contra- 
dictoire a mon avis primitif sur la signification des Sclerots 
et qui leur dte davantage ^importance du r6le assigne par 
M. Tulasne. La meme espece d'ergot serait la base de 
deux Claviceps fort differens." 

I can myself confirm the occurrence of Claviceps purpurea 
on the ergot of Phragmites, for early in last simimer (1856) 
I found a panicle of the previous year of Phraffmites com^ 
munis fall of ergot, the ergot itself being covered with spe- 
cimens of Claviceps purpurea, without a single specimen of 
Claviceps microcephala. The question then arises how far this 
fact is consistent with Tulasne^s theory, and I confess there 
seems to me to be considerable di£Sculty in reconciling the 
two ; although there is the great weight of Mr. Berkeley's 
opinion on the other side. Mr. Berkeley, in defending 
Tulasne's doctrine, says — '^ It is possible that the sporidia of 
two species of Cordyceps (Claviceps) may be equally capable 
of afiecting the grain of the same grass, though the ergoted 
grains arising from the action of the two species may not be 
distinguishable ; and even supposing that at one and the same 
time the ergot might produce Claviceps purpurea and C 
microcephala, no reason can be adduced why the sporidia of 
either species shoidd not concur in the production of the 
ergot." From the mention of evffoted ffrains, it would seem 
that Mr. Berkeley considers the ergot and the grain as in 
some way connected in growth, and if this were so no doubt 
the difficulty would be got over, for the same grain might 
easily harbour the latent MyceUimi of the two species of 
Claviceps, but the essence of Tulasne's theory is that the 
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ergot is a body unconnected with the ovules of the grass, 
taking its rise at the bottom of the cavity of the spermato- 
gonium of the Sphacelia or fongoid growth, which is the first 
symptom of the disease. The difficulty might be got rid of 
by supposing the ergot to be a compact myceUimi of a com- 
pound nature, formed by the sporidia of both species of 
Claviceps concurrently ; but the mode of origin of the ergot 
in the interior of the spermatogonium renders this supposition 
impossible, except upon the assumption that the spermato- 
gonium itself is formed by the sporidia of both species, and 
this can hardly be considered probable. The only explana- 
tion consistent with Tulasne's theory seems to me to be, 
that the ergot of the Phragmites, which produces Claviceps 
purpurea, and the ergot of the same grass which produces 
Claviceps microcephala, are essentially although not percep- 
tibly distinct ; and that the ergot of Phragmites producing 
Claviceps purpurea is identical with the ergot of rye, but 
modified in size by growing upon Phragmites instead of upon 
rye. It is obvious that this explanation would fail if the 
two species of Claviceps shoidd be found upon the same 
identical specimen of ergot, but I am not aware that this 
has ever been observed. I do not understand firom Cesati^s 
statement that the two species were produced contempora- 
neously, anii such was not the case in the specimens which I 
foimd in my own neighbourhood. 

Blackheath Pabk, 8.E. ; 
February, 1857. 



On the presence q/* Silica in tlie Rubiace^ and in Achillea 
YTARMiCA. By AnoLPH Leipner, Esq. 

(The substance of this paper was read to the Bristol Microsoopic Society, 

January 14th, 1857.) 

Amongst the various inorganic elements which we find 
present in plants, there is hardly one more interesting than 
silica, either to the amateur microscopist or to the truly 
scientific botanist. Some microscopic preparations of siliceous 
parts, obtained from the Equisetacett, Gramine», from the 
Deutzia scabra, and some other plants in which it has been 
discovered, are rarely wanting in the limited coUection of the 
tyro, whom they please, — and never, I may say, in the 
cabinet of the experienced physiologist, whom they still, to 
some extent, puzzle. 

The simple fact of the presence of silica in these plants has 
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long been known^ its position defined^ and its quantity 
determined. It might at first sight appear unnecessary to 
lay much stress upon the existence of silica in a new order of 
plants^ when we already have the two orders above named 
affording such abundant examples of its presence^ but there 
are two points of interest in this manifestation of it. 

Ist^ that as yet^ so far as I am aware^ the presence of 
silica has not been noticed in any indigenous exogens^ and 

2dly (which is of more importance)^ that the silica exists 
in such small and varied proportion^ as to offer vastly 
superior opportunities for investigating its mode of deposition. 

In the Graminese and Equisetacese the silica occurs chiefly 
in the epidermis^ where it exists in the form of a siUceous 
tissue^ exhibiting all the details of the epidermis^ the outlines 
and exact form of the epidermic cells and stomata; and enters^ 
moreover^ into the composition of all the various structures 
which are developed firom it^ such as spines and hairs. After 
having destroyed all organic matter, either by burning, 'or, 
what is still better, by boiling in nitric add and subsequent 
charring, we therefore still retain the epidermic structures in 
the form of what might be called a siliceous cast. 

With regard to the Rubiacese, I have to make the same 
remark, viz., that it is chiefly, if not solely, in the epidermis 
that silica exists. But in order to define its exact position, 
it will be desirable to recall attention to the structure of the 
epidermis, and the first formation and after-development of 
the vegetable cell. 

The epidermis consists of two organs, the cuticle and the 
true epidermis. 

The cuticle, which, according to the present opinion of 
most botanists, is present in all plants, is a thin, colourless, 
transparent membrane, which overlies the true epidermis, 
and is in general considered to be a secretion from the 
outside of the epidermic ceUs below it. Only the stomata 
are not covered by this membrane. 

Underlying the cuticle is the true epidermis, consisting of 
one or more layers of flattened and compressed cells. In the 
order before our notice, the outlines of these cells are all 
flexuose, the stomata occurring at intervals between them, 
but only on the under side of the leaves and near the angles of 
the stem. 

It is in the underlying or true epidermis, that the silica 
occurs not only in the Rubiacese, but also in the Graminese 
and Equisetace^. But on observing an individual cell, 
whether epidermic or not, and examining its first formation, 
its growth and completion, we notice at first a simple vesicle, 

VOL. v. N 
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formed by a transparent membrane^ composed of pure 
cellulose^ an unazotized substance of 2 (C,2 H^q 0,J + HO. 
This membrane is permeable by fluids^ not by means of pores^ 
but by the process of endosmose. The interior is occupied 
with mucilaginous matter^ the " protoplasm'^ of Mohl, which 
is at first homogeneous^ but assumes by degrees a granular 
appearance^ and forms idtimately a layer on the inner 
surface of the original cell, denominated by Mirbel and 
others the '^ primordial or internal utricle/^ By successive 
layers on the primordial utricle, the mucilaginous contents 
of the cells form all the various secondary deposits, which are 
frequently arranged spirally ; but as this process of thicken- 
ing by deposition advances, the original cell-wall itself 
becomes finally united with the secondary deposits. 

With regard now to the siliceous deposits in cells, it must 
be remarked, in limine, that according to the opinion of all 
physiologists the original cell-membrane is never composed 
of anything but pure cellulose; the silica must therefore 
take, as it were, the place of the secondary cell-membrane 
and cell-deposits. It is true, that by decarbonizing a sili- 
ceous epidermis, either by chemical means or by burning, we 
obtain a perfect membrane or tissue, in which the cells are 
all attached to each other ; but this does not prove, that the 
silica entered into the composition of the original cell-mem- 
brane ; it merely proves that the secondary deposits have, 
as I before stated, united in their more advanced stage with 
the primary cell-walls. That this is actually the case, my 
own observations of the epidermis of canes and straw seem 
to verify. For by continuing the action of chemical agents, 
I have observed that the cells separated; from which I 
have inferred that the cellulose membrane between the 
individual cells, or in other words the primary cell-wall, had 
been at length destroyed, which no doubt would have taken 
place before, had it not been so intimately blended with the 
secondary siliceous deposits. 

So far most physiologists I think pretty well agree; but 
when we come to inquire further: "What is the relative 
position of silica and organic matter in the ceUs? and what 
is its mode of deposition ? " we meet either with very con- 
flicting opinions, or with the most indefinite ideas. 

It thus happens, that though I have taken much pains to 
consult the writings of such eminent botanists and physiolo- 
gists as Lindley, Henfrey, Balfour, Quekett, and my fellow- 
countryman ScHeiden, with others, I have not been able to 
meet with even a clearly expressed theory upon tlus interest* 
ing point. 
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I have already referred to the smaU and variable quantity 
of silica present in thei Bubiaeese^ and propose to take advan- 
tage of this peculiarity in further investigations^ by which I 
hope to arrive at more positive conclusions upon the vexed 
question of the nature of siliceous deposits ; whether they 
obey the ordinary laws of inorganic bodies^ and are simply 
deposited fix)m the secretions in the manner of raphidesy as 
Schleiden appears to thinks or whether they are deposited 
pari passu with organic atoms as an integral part of the 
cell-growth, and in conformity with organic development. 
In confirmation of the latter supposition, I may here ^ghtly 
advert to a peculiarity which I have noticed in treating 
siliceous membranes with nitric acid. K the action is main- 
tained only so long as is required to destroy the adhering 
organic substances, a siliceous membrane perfectly homoge- 
neous in its structure is presented; but if this membrane be 
further treated with nitric acid, it loses its homogeneous 
appearance, and seems to be studded all over with small 
granules, and the more so the longer it is boiled in the 
acid. This can be better seen by changing the focus, as 
some of the granides are more deeply imbedded in the mem- 
brane than others. 

In concluding this communication I may state that I 
have found silica in every one of the four genera of which 
the British Bubiacese are composed, viz., Rubia, Galium, 
Sherardia, and Asperula ; in fact, although I have examined 
all indigenous plants of this order, with the exception of 
Galium pusiUum (L.), G. erectum (Huds.), and G. Vaillantii 
(D. C), I have failed to distinguish the silica-deposit only 
in Galium cruciatum (L.) In all of the others, I have 
found siliceous epidermic tissue in the stem as well as in the 
leaves, which depolarizes light if it is present in sufficient 
thickness; this is especially the case in the prickles, which 
all these plants have at the margin of the leaves and the 
angles of the stem. I have also detected it in the cotyledon- 
leaves of Galium moUugo (L.), the only species in which I 
have examined this organ. 

That the Bubiacese are not the only exogenous order in 
which silica is to be sought will appear from the fact, that 
I have also found it in Achillea ptarmica (L.), one of the 
Compositse. This plant, which bears the popular name of 
'^ sneeze-wort yarrow,^' possesses a particularly large amoimt 
of silica in the prickles forming the sharp double serratures 
of the leaves, which is doubtless the cause of its errhine pro- 
perties when powdered and used as snuff. 



{ 138) 



On the Zoological Position of Dtsteria. 
By P. H. GossE, F.R.S. 

DxTRiNO my stay at Tenby last summer^ I had some oppor- 
tunities of studying the new and singular atiimal Dysteria, 
the subject of Professor Huxley^s excellent memoir in the 
January number of the ' Quarterly Journal/ While I can- 
not but admire the skill with which he has worked out the 
interior structure^ some parts of which presented to my own 
investigations insuperable difficulties ; and while^ in respect 
to most of the details which I did succeed in resolving^ I 
agree with him ; I had^ before his memoir was published, 
formed a different judgment as to its zoological position. 

At first sight I was ready to conclude^ with Mr. Huxley, that 
it was an Infusorium of the family Euplotida ; and, indeed, 
long before that gentleman's allusion to the Chlamidodon mne^ 
mosyne of Ehrenberg, I had shrewd suspicions that our Tenby 
stranger might be no other than that species. The peculiar 
outline of the lorica, its delicate longitudinal striation, the 
'' large, oval, bright central gland" (contractile space ?), the 
marginal row of cilia, longer in firont, playing beneath the 
overlapping edge of the lorica, the marine habitat, and espe- 
cially the brilliant rose-coloured vesicles, are all characters 
(remarkable in their cumulation) which point to such an 
identification. It is true there are important diversities be- 
tween Chlamidodon, as described and figured, and our Dys^ 
teria; but those who have been accustomed to examine 
minutely the figures of the eminent Prussian zoologist, and 
to compare them with the living animals, will not hastily 
pronounce their identity impossible. 

Presuming Dysteria to be an Infusorium, it must be a 
species sui generis, with no close affinity with the EuplotidiB. 
An animal whose soft parts are enclosed between two deeply 
compressed valves, and which crawls by the aid of a hinged 
shelly foot, is widely different from one greatly depressed, 
covered with a dorsid plate, and whose organs of locomotion 
are short flexible setae, scattered over the soft ventral sur- 
face. 

But I am by no means sure that it should be placed 
among the Infusoria at all. Mr. Huxley observes that 
^'the absence in an animal which takes solid nutriment, of 
an alimentary canal with distinct walls, united with the pre- 
sence of a contractile vesicle, with the power of transverse 
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fission^ and with cilia as looomotive organs^ is a combination 
of characters found only in the Infusoria/'^ 

Now the presence of a contractile veside^ and of locomo« 
tive cilia^ are qnite as characteristic of the Rotifera as of 
the Infusoria. The absence of an alimentary canal is^ I 
think^ not proved : it seemed to me that the animal possessed 
a defined digestive cavity^ though very ample. In Sacculua, 
— ^an indubitable Botiferon^ wUch carries its large eggs in 
the manner of a Brachionus, — the alimentary canal^ without 
apparent distinction of stomach and intestine^ is so lai^e 
that it occupies fully five sixths of the whole volume of the 
lorica ; and though it is invariably found filled with a green 
alga^ on which the animal feeds^ the walls of the digestive 
cavity are not better defined than in Dysteria. There re- 
mains then only the fact of increase by transverse fission. 
This^ I confess^ is a strong pointy if well established. But 
it does not seem certain, from Mr. HuxleVs words, whether 
he witnessed the progi^ss of constriction, from an early 
stage^ until two perfect animals were formed out of one^ or 
only saw an individual so strongly constricted that the re- 
sult seemed legitimately inferible. If the latter was the 
case^ is it not just possible that it was an example^ not of 
spontaneous fission, but of malformation, instances of which 
are frequent among the highest animals ? It is highly worthy 
of note that the micleus, so characteristic of the Infusoria^ 
was not found, even under car^kd search vnth acetic acid. 

The presence, position, and movements of the foot, hinged, 
as it is, upon a tubercle, and the form of the principal organs 
of manducation, seem to me to determine the place of Dys^ 
teria within the class Botifera; while, at the same time, 
the lack of internal motion, the apparent want of distinct 
musde-bands, the great extent of the vibratorv cilia, and the 
absence of a rotatory arrangement, show that it occupies 
one of the vanishing points of the dass. 

K this allocation be admissible, it is interesting to inquire, 
what are the recognised forms among the Botifera to 
which this animal makes the most obvious approaches. The 
following points of relationship occur to me : 

1. The oval form and bivalve character of the lorica sug- 
gest the Coluruke, with which the creature associates ; but 
they have the valves separate only on the ventral edge. 

2. The Salpinad€B, on the other hand, have the lorical 
plates separate down the dorsal edge, but soldered together 
ventrally, the foot playing in a fissure. 

* Loc. dt, p. 82» 



140 GOSSE, ON DYSTERIA. 

3. The excavation in the interior part of the head causes 
the part above it to assume the form of a hook^ the point of 
which is downwards and forwards. 

Now in the Coluridm, as well as in some other aUied 
genera^ a broad frontal hook is very characteristic. It is 
trae^ that in these it is apparently articulated to the lorica^ 
of which it forms a firm appendage/ and is endowed with 
separate motion. In StepJianops, however^ it is fixed and 
immoveable. 

From these slight analogies we may perhaps link the form 
with Colunts and its allies. 

But the predominance of resemblances is with another 
group, — that which includes Monocerca and Mastigocerca ; 
and some of these points of similarity are the more in- 
teresting, because they are such as already isolate (though in 
a much less conspicuous manner) these genera from the 
more normal Botifera. 

1. They are single-toed; whereas the majority of footed 
Botifera are two-toed. 

2. Some of them are unsymmetrical ; as Mastigocerca, in 
which the dorsal carina leans over to the right side, and the 
left series of manducatory organs is more developed than the 
right ; and Monocerca, in which the right malleus is wanting, 
and (in some species) the antennal processes and the frontal 
spines are unequally developed. 

3. The manducatory apparatus is of far greater com- 
parative length in th4e genera than in any other known 
B;Otifera; in Monocerca porcellus andAf. stylata approaching, 
and in Mastigocerca carinata, equalling, haK the length of the 
lorica. 

4. These genera, when crawling on a smooth surface (as a 
plate of glass), are able to render themselves stationary, and 
acquire a point d'appui for their progression, by the curious 
provision of a thick glutinous fluid. This is secreted in the 
hinder region of the body, and thrown out in a copious 
stream, which may be often seen passing down the long foot 
like a thick entwining cord, and then left trailing behind, as 
the animal moves forward. Now this interesting contrivance 
is paralleled in the new form we are considering ; for Mr. 
Dyster tells me that the point of the foot remains glued to 
the glass after death, '^ probably from some exudation.^' 

From these analogies, I incline to give to this animal a 
place in the family Monocercada, as a very aberrant genus. 
I consider that it has remote relations also with the Salpinadc, 
and especially with the ColuricUe (through Monura) ; and 
that it tj an annectant form between the Botifera and the 
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InAisoria^ with a preponderance of the characters of the 
former class. 

I propose the following generic characters for the animal : 

CLA8SIS ROTIFERA. 

FaMIUA MoNOCERCADiB. 

Genus Dysieria (Huxley). 

Lorica bivalvis, inaequiyalvis, fer^ totH margine hiante. Corporis facies 
capitales et ventrales ciliatcB. Apparatus mauducatorius Tald^ elongatus, 
in mastace dignoscenda non inclusus. Gavitas digestiva amplissima, sim- 
plex. Fes inarticttlatus, indivisus, spathulatus, compressus. 

Sp. D. amuUa (Huxley). Species uuica. 



On Compound Nucleated Cells. By J. Hepworth^ Esq. 

Although many writers speak very positively as to the 
compound nucleated cell being invariably a characteristic 
sign of cancer^ my observations for some years past have 
led me to doubt the truth of this. I believe it is more fre- 
quently found than otherwise ; but not always. 

H. J., a female^ aged fifty-five years, applied to me, having 
an ulcer on the upper lip, which had elU the characteristic 
signs of cancer, except the nucleated celL I removed a V-shaped 
portion of the lip, including the disease ; the parts healed, 
and I heard nothing more of the case until after a lapse of 
two years, when the woman presented herself again, with a 
similar ulcer on the nose ; so situated, that the knife could 
not be used with advantage. It resisted every remedy, and 
gradually went on, though slowly, to a fatal termination; 
after destroying the nose, and dipping into the orbit. 

I frequently examined very carefuJUy the secretions from 
the surface, and from time to time snipped small portions 
from the parts ; but never detected a nucleated cell ; I only 
found pus-globules, altered blood-discs, and exudation-cor- 
puscles. 

L. T., a man, aged forty-five, died of cancer of the stomach ; 
on examination, the greater and lesser omenta colon, and 
stomach were aU shrivelled up into a hard scirrhous mass, the 
coats of the stomach were three quarters of an inch thick, 
the pylorus was idcerated ; although I had no doubt as to 
the nature of the case, I detected no nucleated cells. 
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There are some objects that we occasionally meet with 
which have some resemblance to nucleated (cancer) cells^ at 
first sight, but on closer examination they are found other- 
wise ; for instance, in the deposits after desquamatory inflam- 
mation of the tubuli uriniferi, the epithelial scales, when 
clustered together, and heaped one .upon another, have some- 
what that appearance (fig. 1, PL IX). There are other com- 
pound ceUs, which have not the lelust resemblance to the so- 
called cancer-cell, as fig. 2, which represents cells found in 
the fluid drewn from a sac in ovariaii dropsy, in which there 
were abundance of pus globides ; indeed these appear to have 
formed the nuclei of the compound cells. The other draw- 
ings represent cancer-cellsy from different sources. (Fig. 8.) 
Cells from a cancroid tumour of the brain. (Fig. 4.) Cells 
firom epithelial cancer of the fore-arm, of a fine old woman 
of eighty-three years of age; now under treatment; the 
axillary glands have become affected with the disease, which 
is progressing rapidly. (Fig. 5.) Cells from the mamma. 
(Fig. 6.) Cells from the uterus. 

Dr. Inman's case, of Liverpool, is an excellent illustration 
of the ^' Practical use of the Microscope.^* If other gentle- 
men would publish the results of similar observations, it 
would lead to useful investigations by many.^ 

♦ * Quart. JouTD. Micr. Science,' vol. v, p. 20. 
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TRANSLATIONS. 



Algarum Unicellularium Genera nova et minus cognita, 
pramissis Observationibus de Alois Unicellularibus 
in genere. 

New and less known Genera of Unicellular Algjs^ preceded 
by Observations respecting Unicellular ALOiB in generaU 
By Alex. Braun. (Lipsise^ 1855 ; with six Plates.) 

Continued from No. XVIII, p. 96. 

The organs of fractification, and in particular the cells, by 
which the AlgtB and cryptogamous plants in general are 
propagated, have received the most various names, for the 
most part insufficiently defined and applied in different 
senses.* Propagative cells undoubtedly occur widely differ- 
ing among themselves, and frequently differing, and this is a 
point of the greatest importance, in the same plant.f For 
some differ but little, others as widely as possible firom the 
vegetative cells ; some are endogenous in their origin (in a 
simple parent-cell, or in two conjugated cells), some acro- 
genous;:^ they may be enclosed in a membrane either soft 
or rigid, simple or multiple \ they may be inert or active 
(furnished with motile cina) ; some are subservient to fe- 
cundation either in a direct § or indirect || manner, some to 
germination, others altogether sterile.^ Among those which 

* The following terms have chiefly been employed : spora, tprndium, 
sporidiolum, spermafium, tpeirema, ^iaratpara, eootpora, aomdiwm, gemmi- 
awmf eonidiuM, jjfonmfltis, spermatozotditm, antAirozoidium, ftc. 

f Fructifioation oi the double kind is extremely common ; of the triple 
kind instances are afforded amongst the Jilffa, in most of the Floridea^ in 
(Edoffonium, Fauc&eria, SaprolMnUt^ and Chlamidocoecus ; among the Lichens, 
in tSmiula (Tulasne, * Ann. a. Sc. Nat.,' 17, p. 118, 1. 14); among the 
Fungi, in Cenangium Franguke (Tulasne, L c, SO, p. 136, 1. 16), BuXgaria 
(ib., p. 129, 1. 15), Baergmgcei (ib., 19, p. 211, t.l3), Erytiphey Siemp^lium 
TDeBary, 'Verb, des pr. Gartenbauer,' 1853, p. 178, t. 2), Peronosioma 
(from the very recent observations of Caspery), &c. 

X CkmidiOy stylospores, basidiospores, and spermatia of the Fungi and 
Lichens. 

f Spertnatozoidia of the Filieoidea, Muscoidea, Fueoidea, Floridea ; sper- 
matia of Lichens and Fungi. 

11 Microspores of the I^copodiacea and Rkitocafpea. 

^ VLo&i microgonidia (CkUtmidococcus, Fediasirtm, Slepkanotphtra, Eg- 
drodictgoHy Outierid), the pteudo-gtmidia (spermaiospkiena, Itzigs.) of Spiro^ 
gyra^ &c. 
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germinate^ some require fecundation^ others germinate spon- 
taneously^ some at once^ others after a long or shorter term 
of rest^ some in totality^ others after throwing off the peri- 
spore ; most producing only a single individual^ whilst some 
(under a divided germination) give rise to several individuals.^ 
Propagative corpuscles (spores) , moreover, also occur, either 
biceUiilar or multicellular. This being the case, a diversity 
of terms also becomes requisite, but what these should be, 
and upon what principle they should be firamed, is at present 
not easy to determine, seeing that numerous considerations 
relative both to the origin and to the structure of the propa- 
gative cells, but more especially concerning their physio- 
logical import, fecundation, and germination, have not as yet 
been sufficiently inquired into. The terms, therefore, here 
set forth are proposed more for the temporary purpose of 
their being considered and judged of, than for use. 

The author, in his work on ' Rejuvenescence in Plants,* 
p. 143, has endeavoured accurately to determine the diffe- 
rence between spores and gonidia, a difference which, at the 
present day, though difficult to sustain, it is neither incon- 
gruous nor useless to discuss. Gonidia are formed either in 
the vegetative cells themselves, or in cells only slightly 
differing from the vegetative character, filled with the same 
material, and for the most part resembling the vegetative 
cells in nature and colour; so that they represent, as it were, 
a cytoplasma liberated from the envelopes. Covered with a 
special delicate and soft integument, they proceed to germi- 
nate at once and in totality. From gonidia, which move by 
means of vibratile cilia, a transition to ciliated spermatozoids 
is afforded through the sterile microgonidia.t Spores, on the 
other hand, originate within cells more widely differing from 
the common vegetative cell, and are themselves distinguished 
by the altered nature of the contents and their peculiar 
colour. Furnished with special coats, double or mtdtiple, 

* The multicellular spores of most Lichens and Ascomjcetes, many 
GjmnomyceteSj and abo of some Hymenomycetes (Tulasne, 'Ann. d. So. 
Nat.,' Ill, 9, p. 215, 1. 13, Dacrymvces), represent in all respects compound 
spores, protruding in like manner from every cell, terminal lilameuts. The 
multicellular spores of FelUa (* Hofmeister yer^. Uuters.,' p. 10, t. 4 ; 
Groaland, in * Ann. des Sc. Nat.,^ lY, p. 13, t. 2), are of a different nature, 
representing a single germinal plantule, formed oy a premature division of 
the primordial cell. 

f Whether the gonidia of Lichens are altogether analogous with those 
of Alffa is not quite clear. Endogenous, as it would seem, in their origin, 
they agree witli the gonidia of Alaa, but remaining within the texture of 
the ikaUus they are changed into tree vegetative ccUs, which produce new 
and repeated series of gonidia. 
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they oonstitate, as it were^ tunicated gomdia; in their germi- 
nation^ rupturing and throwing off the envelope (exosporium) . 
Quite inert and dormant^ as it were^ they retain their vitality 
until the proper period for their germination arrives. But 
that the male fonction is also not incongruous with the form 
of a spore is shown in the pollen of phanerogamous plants^ 
which is directly subservient to fecundation; and in the 
microspores of the Lycopodiacese and Rhizocarpese^ firom 
which fecundating spermatozoidia are produced. 

Spores and ffonidia, thus defined^ agree in this^ that they 
arise firom an endogenous and a firee formation of cells.^ 
The acrogenous propagative cells constitute a series differing 
firom both^ which^ formed at the summit of the supporting 
cell^t tu^d at length proceeding to form an articulated series 
of cells^ might be generally termed conidia. These occur 
very rarely in the class of Algae,t but are extremely common 
and of varied construction in the Lichens and Fungi ; some 
being very closely allied to vegetative cells {conidia, from the 
mycelium of Fungi) ^ some assuming the nature of spores^ 
whilst others^ &g£^> &re analogous^ in a certain sense^ to 
spermatozoids ; that is^ they do not germinate^ and the 
author is not aware that they are subservient to fecundation 
(spermatid) of Lichens and Fungi. 

The author proposes the following conspectus of these 
oi^ans, based upon the foregoing considerations : 

A. A series of gonidia (macroffomdia and mierogonidia, according to tJieir 
size in the same species); protofonidia, deuUrogonidia^ telogonidia, 
if transitional generations of gomdia exist : 

4f. Oonidia immotile, in their nature very closely approximating vegetative 
cells (all germinating without fecundation) : rHYTOGONiDiA : 

* In the ultimate veneration of cells, naked : Okpoeapsa, Oseillaria, 
Scyionetna, Mastichonema^ Zoogkea (the gonidia of ZoogUea^ 
though tremulous, have no vibratile cuia) ; 

** Formed bj the division of the contents of a single cell : Scene- 
dssmui, GaUutrum ; 



* By a free cytogenesis, though in the widest sense of the term, the 
sense m which it is very recently defined by Fringsheim in his observations 
on the structure and origin of the plant-cell, who comprehends under the 
term " free cytogenesis," every formation of cells arising without inflexion 
of the cytoderm and from the contents alone. (Fringsh., 'Unters. iib. d. 
Ban u. die Bildung der Fflauzenzelle,* 1854, p. 62.) 

t In what way these are formed, whether by a process of division, or 
by the coalescing of a free cell with the parent utricle, demands further 
inquiry. 

% In BairachotpertHum and Lemanea, 
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Formed by the union of the contents of two conjugated cells : 
Liaiamaeea; 



Produced within special oi^gans: *'geminidia" in '* cystocaq>6," 
as in the Fhridia if). 

b. Gonidia motile bj means of ribratile cilia, otherwise differing but little 

from the common shape of cells (oblong and rounded), ZooooKipiA 
(vulgo *' zoospores ") : 

a. Germinating (without fecundation), producing normal individuals : 

* Solitary : maerogonidia of FducAeria, CSdogonium, BMochates^ 

Cuileria ; gonidia of Coleochaiesy Chaiopkora, &c. ; 

** Numerous, arising from successive generations in the same cell 
(telogonidia) : Ukaracium^ Ulotkrix; maerogonidia and (?) mi- 
crogonidia of Ulva ; 

*** Arising in the same cell, in a group by the simultaneous division 
of tne cytoplasm (protoplasm) : Codium, Codiolum, Bryopns, 
Hydroeyiium, Chatiomorpha, Cladcphora, Laminaria; macrogth 
nidia oi Hydrodietyon, 

p. Germinating, but producing only depauperate individuals, which 
soon pensh (pauperculs) : microgonidia of (Eldogomum, Buldo- 
ehaiet ; 

y. Sterile, neither germinating nor fecundating : microgonidia of By- 
drodiciyon^ Peaiastrum, Stephanosphara, Chlamidocaecus^ Cuileria ; 

S, Fecundating (tpermaiogonidia) :* 

* Produced in numbers in the same cell : Fucoidea; 
*• One in each cell : Floride€e.'\ 

c, Qomdia motile by means of cilia, further removed from the nature of 

cells, filiform and twisted in spiral forms {spermatozoidia) : 

One formed in each cell : Charaeea, Muscoidea, Filices, Equite- 
taeeat Lycopodiacea^ Rhizocarpea, 



* The spermatozoids, as they are termed, of the Fneoideat although, 
since the experiments of Thuret and Fringsheim, no doubt can be enter- 
tained as to their function, are widely different, with respect to their form, 
from the spermatozoids of the higher Cryptogams, and agree in all points 
with the germinating gonidia of tne Eciocarpea, Myrionemea, Laminariea, 
&c. Agardh (Spec. gen. et ord. Alg. I, p. 9) terms the Zoogonidia in 
general and the spermatogonidia of the Fiieoidea in particular '* Sroridia," 
speakinff of them in the following words : " The sporidia of the Fueoidem 
are without doubt analogous, on the one hand, with the sporidia of the 
Zootpermea, and on the other with the spermatozoa of the Museiy Hapaiiea, 
and Ckaracea. It is of little moment whether their functions be the same 
or different That the most various functions may be assigned to analogous 



organs is shown by very numerous examples. The pollen and spores are 
the same organs, but differing in function. 

f That the spermatogonidia of the Fhridea move by means of cilia, has 
been noticed in several genera by Derb^s and Solier (' M6m. sur la Physio- 
logic des Algaes '). 
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B. A series of Sfobbs (macroepores and microspores, if differing iu size in 

the same species ; hypnospores, if dormant for a long time) : 

a. True germvuUing spores (some withoat fecundation) ; 
a. Simple, developed into a single germinal plantlet : 

* Produced singly in each naked cell : (Edogominm^ Bulboeh€gie^ 

Ukikrix {SarmofrieAum), Fttueheria; 

** Gregarious in each naked cell : Saprolegnia^ Spharoplea ; 

Solitary in a pair of conjugated cells : Desmidiaeea, Zygnemaeea; 

Serial, in cells {a»ci) of a compound organ {apotheeium, peritke^ 
Hum ; the simple spores of some Lichens and Jseomyeeies) ; 

. ««••• Quaternary in the primary maternal cells (singly in the secondary) 
within compound organs : Floridea ('* sphserospores *' without 
fecundation F), Musei, Hepatiae, Filiees, Eguisetum, &c. (fecun- 
dation 0). 

p. Compound (multicellular),* throwing out scYeral germs, — phrao- 

MATOSPOKBS, POLTPLASTIC SPORES : 

Serial in tlie cells ( atci) of a compound organ {apothecium^ 
perilkeciuM ; most Lichens and Asamycetes). 

y. Sectile, breaking up within the perispore into seyeral gonidia, each 
of which germmates : 

* Undergoing fecundation : Fucoidea ; 

** Without fecundation : aosterium (/*), Emstrum (/*), Bitmlaria {f). 

b. Subservient to fecundation — androspobes : 

a. Directly fecundating : 

Pollen of phanerc^mous plants. 

y. Indirectly fecundating, producing spermatozoidia in their interior : 
microspores of Sela^inella, Isoetes, and the Rhizocarpea, 

C. A series of Cokidia : 

a, Conidia in the more restricted sense of the term, arising from a 

thallus (mycelium) differing very little from vegetative cells, for the 
most part smooth-skinned (leptodermatous), germinating at once and 
in totality: 

To this category appear to belong the spores of Batrachospermmm 
and Lemania ;f and obviously those of the Hvphomycetes, as 
well as of the Pyrenomycetes (Erysiphe) and Mymenomycetes 
(Dactymyce), 

b. AcBOSPOKBS of authors (^porocoMt^ME), produced in special organs more 

distinct from tiie thallus ; widely ciifferent from vegetative cells, for 



* The individual cells of compound spores have by some been termed 
iporidia,*' terms analogous to " folium and " foliolum ;** Fries employs 



" spom 



the term "sporidia" to designate the naked spores of the Hymenomy- 
cetes. 

t The spores of Lemania arising from the separated joints of the in* 
iernal filaments eerminate together with the penspore, itself. {Fid. Wart- 
mann, Auat. una Entwickelungsgeschichte der Algengattung ^'Lemania** 
(1854), p. 12, t. 3, f. 5. 



148 BRAUN, ON UNICELLULAJI ALG^. 

the most part pachydermatous, and germinating throngh pores or a 
ruptare of the exospore : 

The naked and acrogenons spores of most of the Coniomycetes 
and Hyphomjcetes (often compound or multicellular); the 
basidiospores of the Gasteromycetes and Hvmenomycetes (for 
the most part simple) ; the stylospores of the Ascomycetes 
(Bulgaria, Cenangium, Dermatia, &c.) and of the Lichens 
{Seuiula), 

c, Spebmatia {sp&rmatocottidiay androconidia\ very slender, minute cells, 
often exhibiting a tremulous motion, stenle or fecundating:* 

In the Lichens and Ascomycetes, and also in the Hyphomycetes, 
€. ff., in Trichotheeium ; and the Hyraenomycctes, e. g., in 
Tremella and DacTymyee. 

With respect to the parts, lastly, by which the propagative 
cells are produced, it is well known that, in the different 
orders of Cryptograms, parts widely differing in value are 
designated under the same name, or that parts essentially 
identical have received different appellations, so that a more 
accurate terminology is much required. Thus it is, in the 
first place, desirable to distinguish in the organs of fructifica- 
tion those which are directly such, and simple, t. c, parent- 
cells, within which propagative ceUs are generated, and those 
which more remotely perform the function and are compound, 
— those within which parent-cells are formed and contained. 
The former the author would term — 1, »porocytia,f when 
they contain spores ; 2, goniocytia, if containing gonidia ; 
3, spermatocytiayX if containing spermatogonidia or sperma- 
tozoidia j and the latter, for the same reason — 1, sporangia 
{sporocarpia, Schleiden), to which belong the sporangia of 
Ferns and Equisetaceae, analogous to which are the locula- 
ments, or theca, of the anthers in phanerogamous plants, and 
also the sporangia of two kinds of the Lycopodiacese (" an- 
theridia^^ and "oophoridia," Spring), those of the Musci and 
HepatictB, and lastly the apothecia, or cymatia, B,nd perUhecia 
of the Lichens and Pyrenomycetes, as well as their pycnides 
(Tulasne), containing stylospores, and the peridia of the 

* Tulasne has noticed the germination of the spermatia of Claviceps 
purpurea {Sphacelia segeium)^ of S^karia typhina, and S. Labumi; and 
Hoffmann ('Bot. Zeit.,' 1854, p. 268) the incomplete germination of the 
spermatia in Hagenia eiliaris, tubereulariay and Trichoihecium roseum; the 
boundary, therefore, between the spermatia and other kinds of conidia would 
seem to be but ill defined. 

f Schleiden terms these organs ** Sporangia," a term elsewhere frequently 
used to express compound sporiferous orj^ans ; in the Alga they are callea 
sometimes " sporocysts," sometimes " penspores " (as in the Fucaeea) ; the 
sporocytia of Lichens, Pvrenomycetes and Disoomycetes are known under 
the names of " asci " and " thec«.'* 

t '^ Antheridia" of the Fueaeea. 
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Gasteromycetes ; 2, poniangia, to which would appear to 
belong the cystocarps of the Florideae and the conceptacles of 
the prapafftUa {Scypht) of the Hepatic€B {Marchantia, Blasia) ; 
and 3^ spermatangia, including the spermogonia (Talasne) of 
the Lichens and Fungi^ and the antheridia of Fems^ Equi- 
setacese^ Mosses^ Hepaticse^ and Characese. The term sporo^ 
corpktmj lastly, shoiQd be reserved for organs distinct from 
the vegetative parts in which the sporangia themselves are 
inclosed^ and which occur in the family of the Rhizocarpese. 
These organs are conmionly termed " receptacles/' or " con- 
ceptacles," under which term, indeed, widely diflferent spo- 
rangiophorous organs are included, e. ^., the peculiar leaves 
bearing sporangia externally in Eqtdsetum {sporopkyUa, 
Schleiden, sportdochia, Link, carpophora, Bisch), to which 
may be added the fertile fronds of the Ophioglosseae and of 
some Ferns ; and besides these, the peltate inflorescence (to 
use such a term) of the Marchantue, as well as the altered 
parts of the thallus, containing associated sporangia, in the 
Fucacese {carpomata, Kiitz), to which the stromata of the 
Pjrrenomycetes are in some respects analogous. 

These introductory observations are succeeded by the de- 
scription of several new or less known genera, viz., Codiolum, 
Hydrocytium, Characium, Sciadium, Ophiocytium, Hydro^ 
dictyon, and Pediastrum (subdivided into four sub-genera), 
illustrated with numerous figures. 



CoHN an VoLvox globatob. 

In a paper recently read before the Academy of Sciences 
in Paris, Professor Cohn states that his own observations on 
the Yolvocinese have convinced him that the members of that 
family must be regarded as belonging to the vegetable 
kingdom, and that the Volvox globator, in particular, is 
properly placed among the Algae. In this singular plant, as 
well as in Etuiorina, Gomum, StephanospJuBra, and other Yol- 
vocineae, each spherule is, properly speaking, not so much an 
individual as an association or family of individuals, — a sort 
of vegetable polypary. The globe of Volvox is formed at its 
periphery of an in&oitude of very minute hexagonal cells, 
attached to each other in the same way as are the elements 
of an epidermic tissue. Each of the cells is furnished with 
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two motile cilia^ and may be compared with a Chlamydococcus. 
The green endochrome is suspended^ as it were, in the cavity, 
being connected with the wall only by means of filiform 
processes. 

Like all the Algae^ the Volvocinea present two distinct 
modes of reproduction ; but up to the present time naturalists 
have been acquainted with only one of these^ consisting in 
the repeated segmentation of the constituent cells, and re- 
sembling the fissiparity of Chlamydococcus and Gotdtah, or 
that of most of the Palmellaceae. 

The second mode of reproduction of Volvos^ requires a 
sexual conjunction, and is not observed indifferently in all 
individuals. The spherules, endowed with the sexual fimction, 
are distinguished by their volimie and the more considerable 
number of their component utricles; they are generally 
monsecious, that is to say, they enclose at the same time male 
and female cells, although the majority of their contents are 
neuter. The female ceUs soon exceed their neighbours in size, 
assimie a deeper green colour, and become elongated like a 
matrass towards the centre of the Volvox. The endochrome 
of these cells does not undergo fission. Tn other cells, on the 
contrary, which acquire the size and form of the female cells, 
the green plasma may be seen to divide symmetrically into 
an infinity of very minute particles, or linear corpuscles 
associated into discoid bundles. . These are furnished with 
vibratile cilia, and oscillate, at first slowly, in their prism, but 
the movement soon becomes more active, and the bundles 
speedily break up into their constituent elements. The firee 
corpuscles are very agile, and it is impossible to regard them 
as anything but true spermatozoids ; they are Imear and 
thickened at the posterior extremity ; two long cilia are placed 
behind their middle, and the rostrum, which is curved like 
the neck of a swan, possesses sufficient contractility to execute 
the most varied movements. These spermatozoids, so soon 
as they are able to disperse themselves in the cavity of the 
VolvoXf quickly crowd around the female cells, into which 
they eventually penetrate; arrived there, they attach them- 
selves by the beak to the plastic globule, destined in each cell 
to form a sporCy and with which they are gradually in- 
corporated. Fecundation having been thus effected^ the re- 
productive globide becomes enveloped successively by an in- 
tegument exhibiting conical pointed eminences, and by an 
interior smooth membrane; the chlorophyll which it con- 
tained is now replaced by starch grains, and a red or orange-* 
coloured oil. This is the condition of the spore at maturity, 
and occasionally forty of these bodies may be counted in a 
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single globe of Volvox, The germination of these repro- 
ductiye bodies has not yet been observed^ so that their history 
cannot be regarded as complete ; but from analogy it may^ 
in the meanwhile, be assumed that they germinate in the 
same way as do the spores of JEdogonium^ SpfuBroplea, and 
other Algse belonging to the same order. It may be main- 
tained, moreover, as certain that the Spharosira volvow, Ehr., 
is nothing else than a monsecious Volvow globaiar; that his 
Volvox stellatua is also V. globator, observed at the time when 
it is filled with stellate spores; and^ lastly, that the V. aureus 
of the same author differs from the other forms of the same 
species, simply in the smooth [and coloured] condition of 
the spores. 

[Note. — ^With respect to the relations of Volvox aureus and 
V. stelUUus to each other and to V. ghbator, observations 
precisely in accordance with those of Professor Cohn are con- 
tained in a paper by Mr. Busk, in the first volume of this 
Journal ; and the description there given of the formation of 
the hypnospore, in the variety termed F. aureus, corresponds, 
in all respects, excepting the introduction of spermatozoids, 
with that above afforded. In the same place it is also hinted 
that this orange-coloured spore of F. aureus represents the 
'^ still-^' or hypno-spore of other Algae. It is also suggested, 
in the same paper, that Spharosira vohox, Ehr., ''may 
eventually be found to represent a peculiar mode of develop- 
ment of the same species.^^ It is also noticed that the 
ultimate result of the segmentation of the zoospores in 
SpJuBTOsira consists in the formation of numerous minute 
<^ated cells or corpuscles, forming by their aggregation a 
discoid body, in which the separate frisiform cells are con- 
nected together at one end. The important discovery (if 
confirmed by future observation) by Colm that these fusiform 
bodies represent the spermatozoids of other Algae, constitutes 
the important point in the paper of wluch the above abstract 
is given. — ^Eds.] 
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On a Peculiar Structure in the Columnar Epithelial 
Cells of the Intestines, in connection with the Absorp- 
tion of Fatty Matters. By A. Kolliker. 

(From the * Verhandl. d. phys. med. Gesellschaft,' vol. vi, 1855.) 

1. The epithelial cells of the small intestine in mammals, 
birds, and amphibia have on the side turned towards the 
cavity of the intestine a thickened wall, in which, under 
favorable circumstances, and with a good microscope, a 
manifest delicate striation may be perceived; which also, 
though with far more difficxdty, and with certainty almost 
exclusively in the rabbit, when viewed from above, appears as 
a fine punctation. 

2. This thickened, striated cell-wall, which may be readily 
perceived even in isolated cells, swells up in water and dilute 
solutions to more than double its primitive thickness, becomes 
very manifestly striated, even breaking up, as it were, into 
separate fibrillse, so that the ceUs assume the aspect of ciliated 
cells. Ultimately water destroys the entire border from 
without to within, the innermost portion offering the longest 
resistance. Besides this, water induces two especial changes 
in the intestinal cells. In the first place, it forces mucous 
drops out of the uninjured cells, which have been erroneously 
explained as being swollen cells ; and secondly, also, it fre- 
quently raises off the thickened membrane in toto ; both of 
which circumstances are generally very readily distinguishable 
from each other. 

3. In herbivorous mammals, the thickened and striated 
membranes are absent in the large intestine, as well as in the 
amphibia and birds ; whilst in the camivora and in man a 
faint indication of its presence may be discerned in this 
portion of the intestinal canal as well ; in the stomach the 
membranes of the columnar cells do not present this 
characteristic. 

4. In the mammalia, the fat before its absorption is trans- 
formed into immeasurably minute molecules, in which form 
it also enters the epithelial cells. The larger oil-drops, which, 
under certain conditions, are seen within perfectly recent 
cells, do not necessarily show that the fatty matter had 
entered in that form. 

5. Among the common epithelial ceUs, there are found in 
all animals, and in every part of the intestine, other granular 
cells, of a more clavate form, mostly without distinct nucleus. 
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and which must be regarded as cells in a state of regeneration^ 
ruptured at the upper end. 

To these facts KoUiker subjoins the following possibilities 
and suppositions, which he recommends as subjects for fiirther 
research : 

1. The striae in the thickened cell-membrane are pore- 
canals.* 

2. Should this supposition prove correct, it would seem, in 
the first place, proper to place these canaliculi in direct 
relation to the absorption of fat ; though, at the same time, 
it is also conceivable that they possess a more general signifi- 
cance, and that they stand in a general relation to the 
reception and secretion of material through cells. The former 
view is supported by the circumstance — 

1. That in many animals (herbivorous mammals, amphibia, 
birds, &c.) the striated, thickened cell-membranes exist only 
on the surface of the small intestine, whilst they are wanting 
in its glands, as well as in the large intestine and stomach. 

2. The columnar and ciliated epithelium of other localities 
presents no indication of the existence of a structure re- 
sembling pore-canals. 

3. That the fatty matters are absorbed in the form of 
molecules, so minute, as, at any rate, to be capable of pene- 
trating through the canals in question. 

* Li a note, KdUiker remarks that his supposed pore-canals have nothing 
in common with the imaginary pores stated by Eeber to exist, not only in 
epithelial cells, but in all other bodies. (Fide ' Quart. Joum. Micros. Soc.,' 
vol. iii, p. 152.) 
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Empusa MuscjB, and the disease of the Common House-fly. 
A contribution towards the knowledge of Epidemics cha- 
racterised by the presence of parasitic Fungi. By Dr. F. 
CoHN. Breslau^ 1855 (pp. 59^ with three plates). 

The subject of this paper is the well-lmown^ curious 
disease which prevails among common house-flies, at the 
period when the departing warmth of autumn induces them 
to seek shelter withm doors. 

At this time innumerable dead bodies of flies may be seen 
adhering to the windows, walls, shutters, &c., in all parts of 
the room. The dead insect, though dry and so friable as to 
crumble into dust upon the slightest touch, retains so far the 
attitude of life that it is difficult, without touching, to believe 
that it is not a living fly on the point of taking flight. 
Insects in dying usually draw up the legs and cross them 
beneath the body, but in the case of the disease now und^ 
consideration the dead body is supported upon the out- 
stretched legs, whose feet retain their adhesive property, and 
by the protruded proboscis, with which the fly would seem to 
be sucking, and by which, even when the feet may happen to 
be detached, the body is still retained in situ. The dead flies 
in this condition are always surrounded with a halo, about an 
inch in diameter, composed of a whitish dust, which, upon 
examination, is found to consist of the spores of a fungus. 
The abdomen is much distended, and the rings composing it 
are separated from each other, the intervals being occupied 
by white prominent zones, constituted of a frmgoid growth 
proceeding from the interior of the body. Further ex- 
amination will show that the whole of the contents of the 
body of the fly have been consumed by the parasitic growth, 
and that nothing remains but an emply shell lined with a 
thin, felt-like layer, composed of the interlaced mycelia of the 
innumerable frui^. 

This disease appears to have been long noticed, though, of 
course, in the absence of sufficient microscopic assistance, its 
true nature was not at first known. 

First noticed, as it woidd seem, by De Geer in 1782, it did 
not escape the acute eye of the illustrious Gtoethe, who gives 
an accurate description of the phenomena attending it, and 
especially of the appearance of the white dust between the 
rings of the body^ and its dispersion in a wide area around 
the dead insect. Accurate microscopic observations upon it 
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were made by Nees y. Esenbeck in 1827^ though he did not 
arrive at any very definite conclusion as to the nature of 
what he observed. But, in 1835, M. Dum^ril declared the 
fine white dust to be a true mould, which had probably caused 
the. death of the animal, in the same way that plants are 
killed by different species of Kvysiphe, He compares it to 
the " muscardine^' of the silk-worm. 

In 1841, Mr. Berkeley determined the mould observed by 
Dum^ril to be the Sparendonema muaca, Fries., with the 
following characters: ^'S. floccis simplidbus in csespitulos 
sublobatosalbos conglutinatis^' (^Systemamycologicum,'1829, 
iii, p. 434) ; the fertile filaments (flocci) are said to be filled 
internally with serially disposed, spherical sporidia. 

Cohn, though admitting that the last-mentioned circum- 
stance may be explained by the action of water upon the 
contents of the filament, thinks it necessary, in giving a new 
diagnosis, also to dignify the fungus with a new name, and 
to erect it into a new genus under that of Empusa, with the 
following characters : *' Empusa, entophyta, e tribus constans 
cellulis, quarrum infima in insecti cujusdam alvo evoluta, 
mycelii instar tortuosa et ramificata supeme prolongatur in 
mediam, extrorsum tandem erumpent^m, stipitis vel basidii 
instar spora simplici, elastice demum protrusa coronatum.^' 

Em, musca, n. sp. : Cellula myceliiformi ^JV" ^^^^^ sursum 
in claviformem -riiy'" l&tam excurrente^ spora campanuli- 
formi = -ri/'. 

The author gives a long, interesting, and very particidar 
account of his observations upon this parasitic growth, and 
finally sums up his conclusions in the following propositions, 
which include all the main points in the paper. 

In a postscript noticing M. Tulasne's observations on the 
development of the Uredmeae,* he himself, however, admits 
that they are calculated to throw very strong suspicions upon 
the correctness of one of the main propositions which it 
seems to have been the object of this memoir to establish, 
viz., " that in the fluid which fills the abdominal cavity of the 
diseased fly numerous cells arise by free cell-formation, which 
cells, by gradual development, are formed into the tricellular 
Empusa.^' A sort of equivocal generation, the establishment 
of which in any case wUl indeed require very much stronger 
evidence than has yet been afforded, and especially in the in- 
stance of growths like the present, of whose modes of develop- 
ment much still remains to be made out. 

* * M^moire sur lea Ur^diuto et lea Ustilagin^es.' (Ann. d. S. nat., 4 ser.. 
t. u, 1864, pp. 77—193.) 
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1. In the autumn the common house-fly is subject to a 
fatal disease^ which occurs epidemically, and disappears in 
the course of the following winter. 

2. This disease is characterised by the development of a 
microscopic funffua — Empusa musca — ^in the interior of the 
body of the fly ; the death of the insect is caused by the 
vegetation of this parasitic growth. 

8, The disease is manifested externally, at fi^t by a de- 
gree of slowness in the motions of the flies ; at this stage, 
the fluid (blood) which occupies the interspaces between &e 
viscera increases greatly in amount, and is found to contain 
innumerable fat-drops, which give it a milky appearance. 

4. Innumerable very minute £ree cells make their appear- 
ance in the blood, having a very delicate, at first indistin- 
guishable membrane, and granular contents. 

5. These cells rapidly attain to a very considerable size, 
and when uniformly nourished retain their original spherical 
or ovoid form ; but usually, owing to the unequal supply of 
nutriment, probably referable to the circulation of the blood, 
they assume the form of longer or shorter tubes. 

6. The globular or tubular forms exhibit towards water 
and other reagents, precisely the same reaction as do cells 
originating in free cell-development. When placed in 
water they swell out considerably, and even the most elon- 
gated tubes soon acquire a globidar figure, their contents at 
the same time coagulating and exhibiting large oil-drops ; 
the membrane, in the younger stages, is dissolved altogether 
in the water ; older cells merely burst at one end, through 
which the contents escape. 

7. A few hours before death the fly ceases to exhibit any 
spontaneous movement; the abdomen becomes much dis- 
tended by the increased quantity of blood^fluid, and in con- 
sequence of the ijinumerable, free, occaaionaUy very large 
fungus-c6lls floating in it. 

8. At this time all the fungus-cells have regained the 
ovoid form, probably owing to the uniform nutrition which 
they receive when the circulation of the blood ceases; at 
one, more rarely at two points of these cells, csecal processes 
are formed, which elongate in a root-like manner, interlace 
with each other, and throw out branches. Many thousands 
of them in this condition surround the viscera without pene- 
trating into their substance ; nevertheless, it is soon appa- « 
rent that the parasitic fungi are nourished at the expense 

of the tissues. 

9. Afker death, the body of the fly exhib its peculiar con- 
tortions and extensions of the legs, wings and abdomen ; 
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the proboscis is protruded^ and firmly adheres by suction to 
the wall, &c. ; in cgnsequence of their adhesion by this part, 
and by the outstretched legs, the dead insects remain at- 
tached to the surface, just as if they were still alive ; their 
bodies dry completely, and become excessively friable. 

10. The blood-fluid, as well as the viscera, are gradually 
consumed by the parasitic Empusa, whose radical extremity 
continues to elongate, whilst the opposite end expands into a 
clavate head. Owing to the development of the parasitic 
growth, the abdomen of the insect continues to enlarge more 
and more, and the rings of the abdomen to separate from 
each other. 

11. Eight to ten hours after death the delicate membrane 
by which the segments are united, is perforated by the clavate 
extremities of the Empusa-cellB, which then appear on the 
exterior, forming white zones, which continue to increase in 
width, between the rings of the abdomen. 

12. The clavate exterior extremity of the fungus-cells 
grows rapidly, and by the formation of a dissepiment at the 
lower (internal part) becomes divided into two, so that the 
fimgus now consists of two cells — a radical and a peduncular. 

13. The peduncular cell is elongated at the apex into a 
short, cylindrical process, which soon expands into a vesicular 
form, is filled with the plasma which continues to flow into 
it, and separated from the lower portion by a transverse dis- 
sepiment. In this way is formed the unicellular spore, which 
soon assumes a bell-shaped form. The Empusa, conse- 
quently, is a typical, tricelliUar plant. 

14. From the elastic pressure exerted by the peduncular 
cell, the spore is projected to the distance of about an inch. 
The scattered spores form a white dusty area aroimd the 
dead flies, and adhere firmly to their wings and legs. 

15. The spores are often found enclosed in vesicles, and 
thus become assembled into little masses ; the origin of these 
vesicles has not yet been ascertained with certainty. 

16. Success has not yet attended attempts to effect the 
germination of the spores, either in water or moist air, or 
by artificially affixing them upon or introducing them into 
the interior of living flies. 

17. K a fly dead of this disease be placed in moist air, 
fungi are developed upon it, but belonging to forms which, 
manifestly, have no genetic connection whatever with Empusa 
{Penicillium) . 

18. At present, consequently, there is no evidence what- 
ever to show the relation of the Empusa-sporeB to the ap- 
pearance of this fungus and of the disease, whilst the 
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clieinical and optical relationa of the immmerable^ free cells 
in the blood-fluid^ the absence of any special^ self-extending 
mycelium, and especially the entire history of the develop- 
ment^ appear to favour the notion of the origination of the 
Empusa-cellB in a free cell-development in the morbidly 
altered blood. 

19. This disease of the fly^ so far as at present known^ 
finds its only analogue in the epidemic disease of the silk- 
worm termed " Museardine" which has been ascribed to an 
entirely different yifn^rte^ — Botrytis Bassiana. 

20. But until the ^' Muscardme^^ shall have been subjected 
to renewed and thorough investigation, no accurate judgment 
can be arrived at with respect to the relation of the two dis- 
eases to each other, a few observations rendering it doubtful 
whether the Botrytis Bassiana, or, more probably, a fungus 
allied to the Empusa mxaaB, may not play the principal part 
in this disease. 

The above account of Empusa musc^, the author observes, 
was in print before the appearance of M. Tuslasne^s 
M^moire sur les Uredin^es et les Ustilaginees^ ('Ann. d. 
Scien. Nat.,' 4 ser., tom. ii, pp. 77 — 193, 1854) ; in which 
paper an account is given of the development of numerous 
''smut-fiingi,'' which differs from all that was previously known 
with respect to the development of these microscopic organ- 
isms, and which, moreover, would seem calculated to throw a 
new light upon the origin of certain morbid phenomena. 

In the germination of this class of fungi, for instance, the 
peculiar, uni- or multi-celliQar hjrpnospores, containing much 
oily matter, and having a double membrane, are not at once 
and directly developed into a new mycelium, but the endo- 
aporium breaks through the outer membrane {cuticula) of the 
spore and elongates into a short tube, which in length but 
slightly exceeds the spore ; this germinal tube, tube^germe^pro* 
mycelium (which would appear to correspond with the pro- 
thallium of Mosses or the pro-embryo of Ferns), then bears a 
considerable number of secondary sporidia, — ^iu the '' smut" of 
wheat (TiUetia caries) 8 — 10 in number, — of a long-fusiform, 
yim^ittm-like shape, united in pairs by a transverse band, and 
consequently altogether dissimilar to the peculiar, primary 
spore. These sporidia soon detach themselves from the 
germinal tube, whose entire protoplasm was employed in 
their formation. These secondary spores even do not usually 
appear directly to throw out a mycelium, but first become 
elongated into peduncles, supporting at the summit reniform 
cells — tertiary sporidia. At present it has not been observed 
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whether the tertiary sporidia, when they have reached a wheat- 
plant^ are directly developed into the ''smut-fungi^' from which 
are produced the well-known (primary) Tl/fe/ta-spores^ and 
thus close the entire cycle of a complicated alternation of 
generations. (These results of M. Tulasne's observations 
have been confirmed by H. Kuhn^ of whose merits as an 
observer Cohn speaks highly^ and also by himself). 

These observations indicate, at any rate, that in the above 
class of parasitic fimgi each spore does not immediately 
produce a new plant, but in the first place a considerable 
number of spores of another form and structure, from which 
only the true mycelium is developed. A very few spores, 
therefore, are sufficient to produce a vast number oi fungi, 
and in this way to destroy whole ears of com. 

The author's conclusions respecting the development of 
the Empuaa in the fly were based principally upon the fact, 
that their origin could in no way be explained according to 
the views at present prevailing in science, since neither the 
true spores of the funffus, which are never met with there, 
could penetrate directly into the abdominal cavity of the 
diseased animal, nor could any mycelium, in any way origi- 
nating, form spores which might have germinated upon the 
surface of the fly. Since, moreover, the youngest conditions 
of the Empu84B, which I have observed, he says, in the fly's 
blood, were far smaller than and of an entirely difierent 
structure to the characteristic spores, and were also firom the 
first present in vast numbers, the only conclusion left to be 
drawn was that they had arisen in free cell-development. 
M. Tulasne's' discoveries have now, however, at any rate, 
shown us the possibility of another mode of origin by means 
of the spores. It might be supposed that in the interior, or 
on the outer surface of a fly, a few, and therefore readily 
overlooked, JSmpt^a-spores may have become developed, and 
at first, like the '' smut-fungus,'' may throw out short germ- 
tubes, which afterwards, in some way, produce a great 
number of smaller, differently formed ceUules {sportdia), 
which subsequently grow into complete Empusa. In this 
. way, at all events, may be explained the multitudinous ap- 
pearance of free, minute Empusa-cells, without any necessity 
for the entrance of as many Empuaa-spoTes, or of a spreading 
mycelium. 

Although M. Tulasne's researches indicate the possibility 
of such a mode of development, also, in the gewns Empusa, it 
must be allowed that it has not been proved that such a 
process really takes place. In opposition to such an assump- 
tion we have, he says, not only the want of all the supposed 
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intermediate stages, but, in particular, also are the anatomi- 
cal, physical, and chemical conditions of the younger Empusa' 
forms, which appear in all respects to present the characters, 
not of spores, but of young, newly formed cells. Further 
researches are requisite to bring tliis question to a satisfac- 
tory determination. 



A Synopsis of the British Diatomacea, By William Smith, 
F.L.S. London : Smith and Beck, and Van Voorst. 

Those microscopists who are working at the British Dia- 
tomaceae will rejoice to know that the second volume of 
Professor Smith's work is at last completed. They have now 
a complete work to which they may refer for information 
with regard to all forms of British Diatomaceae. This 
second volume is a worthy companion of the first. The 
descriptions of the species are ample, the notes are valuable, 
and the plates, if possible, exceed the last in their beauty 
and accuracy. With regard to the latter, we are sure that 
Professor Smith would be amongst the first to acknowledge 
how greatly the value of his work is enhanced by the unri- 
valled skill with which Mr. Tuffen West has delineated the 
beautiful objects he has described. 

Since the publication of the first volume in 1853, many 
new species belonging to genera there described have been 
discovered ; and although Professor Smith has given a list of 
those in an appendix, with references to the works in which 
they are described, mostly in our own Journal, yet every 
one will be glad to hear that he intends publishing a Supple- 
ment. Many of the new species require criticism and revi- 
sion, and a Supplement will afibrd Professpj: Smith an oppor- 
tunity of not only hauling over the contributions of his friends, 
but some of his own. 

The Introduction to the present volume contains some 
interesting remarks on the history of the Diatomaceae. The 
first section takes up the question of reproduction. Little 
seems to be added as to the nature of this process, since the 
first observations of Mr. Thwaites. The fact of the produc- 
tion of the spore as the result of conjugation has, however, 
been observed up to the present time in no less than thirty- 
two species, belonging to seventeen genera. Of these. Pro- 
fessor Smith gives a list. On the modifications of this pro- 
cess. Professor Smith makes the following remarks : 

" L We have two parent-frustules, and two sporangia as 
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the resiQt of their conjugation. This mode is seen in 
Epithemia^ Cocconema, Gomphtmema^ Encyonemay and Col- 
letonema, 

'^ II. From the conjugation of two parent frustules we have 
a single sporangium. This occurs in Himantidium. 

*' III. The valves of a single firustule separate ; the contents^ 
set free, rapidly increase in bulk^ and finally become con- 
densed into a single sporangium. This may be seen in Coc- 
coneis, Cydotella, Metosira, Orthosiray and Schizonema, 

In Melosira nummuloideSy M. Borrerii, and M, stibflexiliSy 
the second valve of the conjugating frustule is rarely found 
united to the mucus surrounding the sporangium^ tne con- 
jugation taking place only in the last frustide of the fila- 
ment; but in Melosira varians and Orthosira orichalcea, 
conjugation taking place throughout the entire filament^ both 
valves are usually found adherent to the sporangium or its 
surrounding mucus. 

" IV. From a single frustule^ as in the last method^ two 
sporangia are produced in the process of conjugation. This 
takes place in Achnanthes and Bhabdonema, 

" On the whole^ the facts at present within our knowledge 
seem fully to warrant the conclusions that the conjugated 
state of the Diatomacese is the first step in the reproductive 
process of these organisms^ and that the sporangia! products 
of this condition become the parents of numerous young 
frustules, destined to renew the cycle of phenomena which 
accompanies the life and growth of the species from which 
the sporangia have themselves originated.'^ 

In the next section Professor Smith enters upon the 
question of the nature of the Diatomacese, and successfully, 
we think, vindicates their claims to be regarded as members 
of the vegetable kingdom. Although he does not refer to 
any experiments, he states that the Diatomacese give out 
oxygen from their tissues, and take up carbonic acid gas. 
If this has been proved by experiment, we should regard it 
as conclusive of their vegetable nature, as the performance of 
these frmctions seem to be the most universal condition of 
the existence of plants of which we have any knowledge. 

In the concluding sections Mr. Smith treats of the deter- 
mination of species, and of the distribution and uses of the 
Diatomaceae. We can only repeat that this volume fully 
maintains the reputation of the first, and express our convic- 
tion that the whole work is one of the most important contri- 
butions ever made to microscopic natural history in this 
country. 
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Hints (m the Pathohgy, Diagnosis, Prevention, and Treats 
ment of Thoracic Consumption. By J. C. Hall^ M.D. 
London: Longmans. 

In the ordinary course of noticing works interesting to 
those who use the microscope, we are not often called on to 
bring before our readers works devoted to the practical 
departments of medical science. At the same time, we are 
convinced that this does not arise firom any deficiency in the 
microscope; but firom the want of skill in the use of it 
amongst those who practise the medical profession. In an 
art so dependent on a correct appreciation of facts only 
known to exist by sight, it must be evident that the mi- 
croscope will become essential to all conclusive investiga- 
tions, and that scarcely any correct diagnosis will be made 
without its aid. We notice, therefore. Dr. Hall's book, 
because in the first place we think he has made good use of 
the microscope in the diagnosis of disease, and in the second 
place because he has been kind enough to put one of the 
plates, illustrating his work, at our disposal (PI. X.) We shall 
not, however, criticise Dr. Hall's book, but let hiTn speak for 
himself on the subject of the use of the microscope in the 
diagnosis of tubercle. He says : 

« Since the publication of the former editions of this work the roicioscope 
has thrown no little light on the true nature of tubercle, which may, in 
almost eveij instance, be regarded as an exudation of proteine material 
rapidly passmg into the solid form, and never advancing beyond the lowest 
grade of development. In examining tubercles from the lungs, it has ever 
appeared to me that considerable difficulty must be experienced in arriving 
at a correct histological definition ; for no little risk is of necessity incurred 
of regarding half-destroyed tissues as new products, and hence one reason 
for the different opinions expressed by different writers on this subject. 
With regard to the seat of tubercle in the lungs, it may be stated that 
tuberculous matter is deposited primarily on the free surface of the lining 
membrane of the air-vesicles, the inter-vesicular passages, or the lobular 
bronchi. Dr. Clark, in his remarks made to the Pathological Society on 
the preparations illustrative of the seat of tubercle, shows that the deposit 
of tubercles takes place primarily on the free surface of the lining membrane 

of the air-vesides, the inter-vesicular passages, or the lobular bronchi that 

it extends to the walls of the air- vesicles, the areolar tissue around the 
blood-vessels and bronchi ; and between the lobules only at an advanced 
period of growth, when such retrogressive changes have set in as involve 
destruction of the structural elements of the lunff ; and that it does not 
occur indifferently at an^ point external to tiie bloocUvessels. 

'* There are two principal varieties of tubercle known as gray iuierele and 
yelloic tubercle^ of which the admirable delineations of Mr. Tuffen West in 
the plate convey to the eye a correct representation. The tuberculous 
matter for the most part assumes a spherical form, its origin being in a 
bkstema exuded from the adjoining capillaries, which, effused in a fluid 
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condition, infiltrates the tissue. The elements of tuberde, according to 
Wedl, Yogely Lebert, Olnge, Rokitansky, and as far as my own obsenrations 
enable me to judge, may be de^ribed as — 

" (a) Molecules, assembled in superimposed layers, some too minute to 

be measured. 
" (6) Mocculent masses, consisting of proteine bodies, only seen when the 

tubercle is carefully spread out. 
"(e) Rounded or oval nuclei, imbedded in a hyaline matrix, with 

scattered molecules. 
"{d) Flattened angular, granular corpuscles, rarely with a distinct 

nucleus, which oecome transparent on the addition of acetic add. 
" (e) Cells, occasionally elongateo, with distinct nuclei. 

" Orojf tuberek is of uniform consistence, toughish or soft, compressible, 
and of a pearly gray colour ; it is composed essentially of * a basis substance, 
which is solid and homogeneous, and serves as the umting medium of certain 
corpuscular elements ;' such as oiljr-looking granules, nuclei, and a few cells ; 
the elements of the tissue in which it is deposited may aJso frequently be 
seen. I have never discovered any vessel in separate tuberdes, although 
when several are a^egated together, in the interspaces some traces of those 
belonffing to the tissue may be observed. 

" felhw (itberele, which usually forms m larger masses than the gray, 
varies in colour, though generally of a whitish-yeUow hue. These tuberdes 
are from the first opaque, of a cheesy consistence, containing a large 
abundance of fine proteme molecules, among which may be detected the 
dements of gray tuberde, shrivdled, indented, and wrinkled, and of a 
yellowish lustre. The relation of the two varieties of tuberde to each other 
IS a point of considerable interest ; and Laennec without doubt was rieht 
when he taught that gray tuberde sooner or later is converted into yelbw 
tubercle. Tois undergoes two metamorphoses of very great importance to 
the practising physician ; one U that qf^qflening^the other that ofcretificatum. 
That yellow tubercle should be thus regjEurded as a secondary form of gray 
tubercle is generally correct, and also in strict accordance with the &tty 
metamorphoses of normal and newly formed dements; but it has been 
suggested with some probability that the remains of the proteine compounds, 
which have not been used in the formation of the organic dementaiy parts, 
may at once undergo fatty degeneration ; and, consequently, that it is not 
absolutely necessary that the yellow tubercle should have previously been of 
the gray kind." 

Farther on^ Dr. Hall gives precise directions for ex- 
amining the expectorated matter in cases of disease of the 
lungs: 

" To form a correct opinion of the nature of the sputa submitted to us 
for examination requires no little time and study. It obliges a thorough 
knowledge of the appearances of the secretion natural to the mucous and 
Mlivary glands, the epithelium of the mouth, of the fauces, and the pharynx, 
and the results of the varied morbid processes which may take place in the 
several parts. Portions of fungous vegetations, which are so frequently 
present at the badL of the mouth and in the matter secret€»d by the tonsils, 
are very often seen in the expectoration, mingled with the remains of the 
food that haa been taken; such as muscular fibre, starch, oil globules, 
various vegetable and animal substances, &c. It must not, therefore, hastily 
be oonduded that everything we see in the sputa, under the microscope, 
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comes from the air-tubes. And, again, in examining the expectoration in 
certain trades — such, for examole, as the grinders of Sheffield— various small 
particles of stone and of steel may be readily detected. The appearances 
vary a good deal, however, in these men with the time of the day at which 
the expectoration has been coughed up, and whether or not they have been 
working within a short period at the wheel. Pus, blood-corpusdes, claws 
of Echinooood, and portions of hydatids, are sometimes present, and in the 
more advanced stages of pneumonia numerous large cells containing oil 
globules will be seen, together with man^ finely granular cells, not verj 
unlike pus globules, but which, on the addition of acetic acid, do not exhibit 
the presence of central bodies. Sometimes the sputa cont>ain small frag- 
ments of pulmonary tissuej frequently distinct and well defined, but which 
are easily overlooked without a good deal of care. The small white cal- 
careous masses which are not unfreqnently present in the sp uta in cases of 
arrested thoracic consumption, and of which Mr. Tuffen West has ^iven a 
good illustration in the plate, as well as of some crystals of cholestenne, are 
best examined by mounting them as opaque objects, on a black ground, and 
looking at them through an inch object-glass. Sometimes in the cheesy 
matter found so largely in tuberculous masses we may not be able to detect 
crystals of cholestenne ; it is better then to place a little bit of the mass on 
a slide, and to add a small quantity of alcohol. As this evaporates, crystals 
of cholesterine gradually form, and may then be easily examined under the 
microscope. They are very beautifully seen by polarized light. If the cal- 
careous masses to which reference has just been made be placed in a watch- 
glass, and tested with a little acetic acid, they will dissolve with effervescence, 
demonstrating the presence of a carbonate. If to one part of the acetic acid 
solution an excess of ammonia be added, a precipitate of phosphate of lime 
t^es place, and a little of a solution of oxalate of ammonia added to the 
other portion will detect the presence of lime." 

The foUowing remarks apply to the character of the sputa 
in true cases of tubercle of the lungs. The appearances 
described in the following paragraphs are illustrated in 
Plate X of the present volume of the Journal. 

*'The first kind of expectoration observed in thoracic consumption is 
frothy, and is characteristic of irritation. So far as my own experience 
goes, it does not enable us to arrive at any correct conclusion as to the 
existence of tubercle when placed under the microscope ; and many of the 
appearances may arise from other causes. After a longer or shorter 
period^ as the disease may be impending or established, the expectoration 
becomes gelatinous, .rather transparent, and resembles a solution of isinglass. 
This expectoration is generally brought up in a morning in the dressing- 
room, and scarcely noticed by the patient. It consists of a transparent and 
very tenacious semi-fibrillated matrix, in which we may see imbedded oily 
matter, molecules, granules, and corpuscles. This kind of expectoration 
may often be seen in various forms of pulmonary congestion. The investi- 
gations I have made in numerous cases of phthisis enable me to conclude 
with certaintj^ that we have, in looking at this kind of expectoration, a 
diagnostic guide of very great practical importance ; for where there is no 
special tuberculous tendency tne corpuscles are of one uniform kind, but 
when the deposit of tubercle has takei^ pUce or is impending the corpuscles 
are of various forms and sizes. Some are ovoidal, some spherical, and 
resist the action of acetic acid; others are abruptly defined, obscorelj 
granular or nebulous, requiring the application of reagents to render their 
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nuclei apparent. Others, again, are compressed and elongated ; anotlier 
set may D(B seen of a spherical form, which are filled with granules of fat or 
pigment, and these are often in process of disintegration ; and, kistly, 
corpuscles mar be seen with depressions, from which nuclei have been 
extruded. The first kind of corpuscles, Dr. A. Clark considers to consist 
of very young epithelial cells and extruded nuclei ; the other varieties are 
unquestionab^ (useased epithelial cells, in various stages of degeneration. 
The jagged outlines of the corpuscles (to which allusion is made in the 
case described pp. 46 and 47), is a point of ^;reat interest to the practitioner, 
and almost certainly diagnostic of phthisis. Dr. C. Eadclyffe Hall has 
drawn attention to tne appearance in the sputa, of enveloped blood^orpusclet, 
at the commencement of thoracic consumption. In a great majority of the 
cases in which I have examined the sputa this microscopic hsemoptysis has 
been evident, even when to the naked eye there was no trace of blood, and 
the opinion of this physician, that this appearance is seldom absent in 
cases of the disease in which the more obvious expectoration of blood is 
wanting, is strictly in accordance with what I have observed. 

" The next kind of expectoration is met with at a more advanced stage 
of thoracic consumption. A highly characteristic example is ^ven (pi. i, 
fig. 6) of this floccuJent sputa, m which will be seen a large piece ot the 
curled ehistic tissue surrounding the pulmonary vesicles. The expectoration 
was obtained from Sarah Ann Chambers, aged 18, admitted during the 
month of October, 1856, under my care, at the Sheffield FubUc Dispensary, 
with signs of softening at the apex of one lung. It is at the period of the 
formation of these excavations m the lung that I most frequently observe 
the ehistic tissue forming the areols of tne air- vesicles, .partially obscured 
by masses of molecular matter in which tubercle-corpuscles may be seen, 
and it then becomes an important aid to the formation of a correct diagnosis. 
I may observe that the elastic tissue shown in the plate is exactly a Quarter 
of the actual size of one of the pieces in the preparation put up dv me, 
from which Mr. Tuffen West's orawing was maoe. The pus globules, 
shrivelled cells, disintegrated nucleated cells, &c., &c., found in the sputa of 
this patient, will be described at the end. I have never yet met with a 
case in which I discovered, with the microscope, the elastic tissue of the 
lungs in the absence of all other symptoms indicative of thoracic consump- 
tion. Such a case, however, has occurred, in which that accomplished 
physician. Dr. Bennett, after a careful examination with the stethoscope, 
could not detect any physical sign of consumption. The case was seen 
with W. T. Ili£f, jun., Esq., of Eennington. Professor Bennett says, ' the 
chest was well formed ; careful percussion and auscultation elicited posi- 
tively nothing ; the percussion note was normal and equal on both sides ; 
the respiratorymurmurs were normal, and there was no increase of vocal 
resonance.' There was cough and muco-pnrulent exjiectoration. This 
patient, a lady, aged 23, had an impression sne was in the habit of spitting 
up fragments of her lungs. Some of them were examined bv Dr. Bennett, 
Mr. Quekett, Mr. Rainy, and Dr. Beale, all of whom agreed, as to the fact 
of the expectorated matter containing portions of human lung. After a 
time the piiysical signs of the disease beoime more clear, and on examina- 
tion after death extensive tuberculous disease of both lungs, with cavities 
in their apices, was found. This case has fully impressed Professor Bennett 
with the importance of a microscopic exanrdnation of the sputa whenever the 
symptoms and a suspicion of thoracic consumption exist, without anv clear 
evidence derivable from auscidtation being present ; and when such signs 
are present as lead to the conclusion that a cavity is just forming, micro- 
scopic appearances of the sputa, such as are shown on the sixth figure of the 
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first plate, aiFord, I am certain, no little evidence oonfiimatorj of our 
opinion. 

** At a more advanced period of the disease, when theie is a large cavitj, 
the sputa is little more than pus, mucus, laive granulous cells, and sometimes 
portions of opaque tubercle, and confervoia vegetations." 

Dr. Hall's volume is small^ and is written in a manner 
which gives it a claim to be read by all who are interested in 
the study of tubercular disease of the lungs. 



Ueber die Enttoickehmg und den Bau de$ Ssugetkierzahns. 

Von Dr. Adolfh Hannover. 

(' Yerhandlungen der Eaiserl, Leopold-Carolinschen Akademie,' 

vol. XXV, p. ii.) 

In this beautifully illustrated memoir^ Dr. Hannover con- 
tributes much interesting" information with regard to the 
histology of the dental tissues in the Mammalia generally; 
but we suspect that both by the author^ and by the scientific 
public^ the pith of the essay will be considered to lie in the 
views respecting the development of the teeth^ whose expo- 
sition occupies so large a portion of it. It is to these, 
therefore^ that we shall chiefly direct the reader's attention 
in the course of the following critical analysis. Dr. 
Hannover commences his work thus : 

" The dental sac of Mammalia contains four elements, which, without 
coalescing, lie in contact, and are distinguishable by their very peculiar 
structure. Below, on the bottom of the sac and coalesced (verwachsen) 
with it, lies a soft body, which at a very early period acquires the form of 
the crown of the tooth. This body is the dentine-germ (dentin-keim) ; 
by a process which we shall call ' dentification' it becomes dentine, a suo- 
stance characterised b;^ the branched tubules which it contains. The 
dentine-germ is immecQately covered by the enamel-germ : this consists of 
cells (the enamel-cells), on the whole arran^d perpendicularly, which are 
at first very soft, but subsequently, by calcification, become solid columns, 
and constitute the hardest substance of the tooth — ^the enamel. Most 
externally in the dental sac lies the cement-germ, which, by a process of 
ossification quite analogous to that which takes place in bone, is changed 
into cement, characterised b^ its osteal lacunn and medullary canals. The 
cement-germ, however, lies in immediate contact neither with the enamel 
nor with the dentine, but is separated from them by a peculiar membrane, 
not yet sufficiently distinguished ; this carries upon its inner surface the 
enamel-cells, which are disposed perpendicularly upon the dentine, and con- 
sequently it separates the cement-germ from the enamel-germ ; but where the 
enamel-germ ceases it separates the cement-germ from the dentine-germ. 
We shful term this membrane the membrana intermedia ; in the complete 
tooth it appears as the Uraiim iniermedivm" (p. 3.) 
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The careAil study and collation of different passages in 
Dr. Hannover's work show that his dentine-germ is the 
dental papilla of English writers ; that the enamel-ger Ji is 
the membrana adavMrntiruB ; that his membrana intermedia is 
the layer of what Naamyth (^ Researches on the Develop- 
ment, &c., of the Teeth/ 1849, p. 107) describes as ^'ovd 
cells/' seated on the deep surface of the stellate tissue of the 
enamel- organ ; and that his cement-germ is nothing mora 
than the stellate tissue of the enamel -organ, which he 
confounds with the vascular ^'actinenchyma" or peculiar con- 
nective tissue of the proper wall of the dental sac. 

Under the head of the development of the enamel. Dr. 
Hannover offers us nothing newj but repeats, without 
bringing forward new evidence, and as if it had never been 
disputed, the old view that the enamel is produced by the 
direct calcification of the columnar cells of the membrana 
adamantime. Nor can we find any essential difference 
between Dr. Hannover's theory of the formation of the 
dentine and that advocated by Professor Kolliker and others, 
except that he denies the existence of a membrana prefor- 
mativa, and affirms that — 

^*This so Killed membrane is, in my opinion, nothing but the ouiermo9t 
layer of dentine-cells, in which dentificstion has just commenced." (p. 12.) 

How this can be reconciled with the unquestionable facts 
that the membrana preformativa can be traced with great 
ease, uncalcified, on to the primary cap of dentine, and that 
it is a structureless membrane in which no trace of cells has 
ever yet been detected, we know not ; but we are inclined to 
suspect that Dr. Hannover has never seen the true membrana 
prrformativa. 

As regards the membrana intermedia we are desirous to do 
Dr. Hannover no injustice in endeavouring to explain, what 
seems to us to be, his erroneous view of its functions and 
homologies in the adult tooth, and we will therefore cite his 
account of it at length. 

** 4. Membrana intermedia, 

"I have bestowed this name upon a membrane which has not as yet 
received sufficient attration.* It is a fine and delicate membrane, which 
must not be confounded with the membranous expansion of the enamel- 



* Kolliker has, perhaps, figured it in his * Mikroskopische Anatomie,' 
p. 99, fig. 211 <^, without, however, recognising its true nature. Wliat 
Tomes has termed " basement membrane" appears to have been not exclu- 
sively the membrana intermedia, 
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oells, and yfYdch lies within the cement-germ, between it and the enamel- 
cells. It appears in transverse sections of the germ as a fine white line ; is 
a tolerably firm and opaqne membrane, and consists of a structureless mass, 
in which very numerous small, round or oval, angular or pointed nnclei, 
without distinct nucleoli, are imbedded. The boundary towards the cement- 
germ is sharp and linear, and the ceils of the cement-germ are pressed 
against it (fig. 11 a). The boundary towards the enamel* cells, which lie 
upon the opposite surface, is also well defined (fi^. 19 a). The enamel-cells 
may be detached with tolerable ease, whilst it is only with difficulty that 
the membrana intermedia can be separated from the cement-germ. It is, 
therefore, best examined in connection with the cement-germ, and, indeed, 
in the teeth of the new-bom infant. In order to observe the attached 
enamel-cells, the membrane may be folded, because in thin sections the 
enamel-cells easily fall off. 

" The thickness of the membrana intermedia differs considerably in dental 
sacs of different ages. In the persistent teeth of the new-bom infant it is 
hardW visible to tne naked eye ; in their milk-teeth it is very easily recog- 
nisable, in conae<}nence of its white colour, and has considerably increased 
in thickness ; it is thickest, perhaps, about the constricted part or neck of 
the dentinal germ, with whicti it is also more intimately connected. Fig. 19 a 
shows its thickness in the deciduous molar of a new-bom infant. 

" The membrana intermedia does not belong to the crown or the enamel 
alone, for it is continued uninterraptedly upon the fang, here separating the 
dentine from the cement, and, as in the crown, lying upon the inner surface 
of the cement-germ. However, I have not been able to demonstrate it here 
in an isolated form, because, immediately on the formation of the outermost 
layer of dentine, it coalesces with it, and can be recognised only from its 
appearance in the complete tooth, where we shall find it as the stratum 
intermedium. If we consider the membrana intermedia as a whole, it may be 
regarded as a sac-like structure which is inclosed within the dental sac, so 
that the cement-germ is situated between the membrana intermedia and the 
dental sac ; perhaps the membrane becomes reflected over the inner surface 
of the dental sac. 

Now there can be no doubt as to the existence of this 
layer. It was, as we have seen, described by Nasmyth ; it is, 
as Dr. Hannover justly states, figured by Professor Kolliker ; 
and we have repeatedly seen it ourselves without feeling 
inclined to lay any very particular stress upon its existence. 
If there is any advantage in calling it mernbrana intermedia, 
we shall be happy to adopt this term. But we must demur 
to Dr. HannovePs view of its ultimate fate, as contained in 
the following passage (p. 1 10) of his memoir. 

"4. Stratum intermedium. — ^The nucleated membrane, which during the 
development of the tooth is closely united with the cement-fferm, and serves 
for the attachment of the nucleated end of the enamel«cel&, and to which 
we have given the name of membrana intermedia, is always sufficiently 
obvious in the perfect tooth, though much changed. It receives its persistent 
form only after the enamel-cells are calcified throughout their whole length ; 
since it Ges between the enamel-cells and the cement, the ossification of the 
cartilaginous cement-germ can only take place after the completion of the 
development of the membrana intermedia. Hence in the crown it always 
separates the enamel, in the root, the dentine, from the cement. Since, 
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however, the cement-germ as a rule does not ossify, but becomes abortive 
on the crowns of teeth with conical dentine-eerms, the membrana intermedia 
in such crown lies free, and in teeth which nave not been worn forms what 
KoUiker terms the cuticle of the enamel." 



Dr. Hannover then goes on to speak of the identity of his 
Btratvmintermedmm with the ^^persistent capsule'' of Nasmyth; 
and he describes the mode of raising up the membranous 
stratum intermedium in young teeth^ by the action of dilute 
acidsj which he states to have been discovered by Erdl in 
1843. 

Dr. Hannover appears to be unaware that this persistent 
capsule^ or '^Nasmyth's membrane/' has of late been the subject 
of specud investigation on the part of Professor Huxley^ M. 
Lent^ andMr. Tomes^ and therefore he does notattempttomeet 
the obvious objections which an acquaintance with the known 
relations of Nasmyth's membrane in the young dental sac would 
have suggested. Inasmuch^ in i^ciy as Prof. Huxley's state- 
ment^ that Nasmyth's membrane lies on the inner side of the 
cells of the membrana adamantina, between these and the fibres 
of the enamel^ has been confirmed both by M. Lent and by 
Mr. Tomes^ it will probably be admitted to be correct ; and 
consequently the membrana intermedia of Dr. Hannover^ 
which lies outside the cells of the membrana adamantine, and 
is separated by their entire length from Nasmyth's mem- 
brane, can have nothing to do with the latter. In fact, we 
believe that the " membrana intermedia" is an entirely tran- 
sitory epithelial structure, and enters in no way into the 
composition of the tooth. 

We must express the same opinion with respect to the 
*' stellate tissue " — Dr. Hannover's cement-germ. Dr. Han- 
nover, after giving an accoimt of the early changes of the 
epithelial lining of the dental sac, and the production of the 
stellate cells, in a manner not essentially difier^nt from that 
contained in Mr. Nasmyth's last work, seems to us to make 
the mistake which has already been committed by more than 
one writer on these subjects, of supposing the actinenchyma 
of the thickened wall of the dental sac to be a later stage of 
the stellate epithelial tissue — with which it has nothing to do, 
and from wluch it is separated by the basement membrane 
of the dental sac. We have in our possession figures, drawn 
long ago, of sections of the thickened waQ of the dental sac, 
in all essential respects corresponding with Dr. Hannover's 
fig. 18 ; and having worked carefully over the relations of 
the actinenchyma (which is nothing but such connective 
tissue as may be met with in any soft young organ), with 
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the stellate tissue^ we venture to speak positively on this 
question. 

If the cement then is really developed within the actinen- 
chyma^ as Dr. Hannover describes it to be^ the establishment 
of the fact will simply prove that his " cement-germ^^ {%. e., 
stellate tissue of enamel-organ) has as little to do with the 
cement^ as the membrana intermedia has with the stratum 
intermedium or Nasmyth's membrane. J 

It may be worth while, before concluding this notice, to 
consider in a few words the present ^tate of our knowledge 
of the development of the teeth. 

In an essay published in this Journal some years ago (vol. i, 
p. 149), Prof. Huxley endeavoured to prove that all the dental 
tissues, whether cement, enamel, or dentine, are developed 
beneath the basement membrane of the dental sac, which, 
on the dental papilla itself, has received the name of membrana 
preformativa; and that the so-called enamel-organ — consisting 
from within outwards of the membrana adamantifUBj the 
membrana intermedia of Hannover, the stellate tissue, and 
the deep layer resembling the membrana intermedia, next the 
basement membrane of the sac — ^was to be regarded as a 
transitory epithelial structure, which has as little connection 
with the development of the tooth as the various modifications 
of the epithelium of the root-sheath of a hair have with that 
of the shaft of the hair. 

Evidence was offered, 1st, that the enamel-fibres, from 
their first appearance, lie beneath Nasmyth's membrane. 
2dly. That Nasmyth^s membrane is continuous with the 
membrana preformativa. 3dly. That no traces of cells or 
endoplasts can be discovered within the enamel-fibres nor in 
the dentine, and that these tissues are not produced by the 
direct calcific conversion of pre-existing elements. 4thly. 
That the cement is morphologically the continuation of the 
enamel, but whether it is or is not developed by conversion 
from the pulp was left an open question. 

The first of these statements has received full confirmation 
from subsequent observers, including M. Leydig, in his 
recently published, valuable ^Lehrbuchd. Histologic,* p. 291. 

The second assertion has been confirmed by M. Lent, and is 
not directly controverted in Mr. Tomes^s paper on the De- 
velopment of the Enamel, published in the 15th number of 
this Journal. 

The third statement appears to be justified whenever 
writers on this question state what they have observed, and 
not their conclusions from their observations. We are not 
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aware that any one has as yet absolutely seen endoplasts or 
their remains in distinctly formed or forming enamel or 
dentine. 

Mr. Tomes^ in the excellent essay we have cited^ endeavours 
to prove that Nasmyth's membrane is formed by the union 
of the ends of the cells of the membrana adamantituB, which 
coalesce into a membrane ; and this view would undoubtedly 
relieve one of much difficulty in understanding the formation 
of the enamel^ and would bring it nearly into the same 
category as that of moUuscan shell; but until it can be 
shown that Nasmyth's membrane is not continuous with the 
fneTnbranapreformativa, and is not an alteration of it^ we must 
adhere to the view that the enamel is^ like the dentine, formed 
under the membrana preformativa. Hitherto no one has 
attacked this side of the argument, nor has the evidence 
derived firom the obvious continuity of the membrana pre- 
formativa over the whole surface of the teeth in fishes and 
Amphibia been in any way shaken. T. H. H. 
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ZOOPHYTOLOGY. 



Class. POLTZOA. 

Sub-order. Cheilostomata. 

Fam. Salicomariada. Bosk. 

Gen. OnehoparOi Busk. ('Quart. Joum. Micr. Sc./ vol. iii, 
p. 320.) 

1. 0. Sinclairii, n. sp. Busk. PI. XV, figs. 1, 2, 3. 

Cells ovate, ventricose, attenuated at the bottom, slightly keeled in front, 
the upper part of which is occupied by a scutiform area, having in the 
centre a lunate pore; mouth large, sub-orbicular, the lower lip uearlj 
straight ; surface smooth ; ovicell raised, globose, large, with a prominent 
central umbo, from which costse radiate on the sides and summit. 

Hab. New Zealand, Dr. Sinclair^ Dr. L^all. 

The characters of the genus Onchopora will require to be 
altered to admit the present form, which is obviously too 
closely allied with those previously included in it, and espe- 
cially with O. mutica, to allow of their being separated. The 
alteration will consist in the omission of the last part of the 
character given as above, or that referring to the ovicell, 
which in the present species is very lai^e and peculiarly 
marked. 

The polyzoarv of the present species, which has something 
of the habit of a Salicomaria, is constituted of cylindrical 
branches of various lengths and usually dividing dichoto- 
mously. The whole forms a more or less dense rounded 
tuft. 

2. Zepralia, Johnst. 

1. L. (hyrecpAora, n. sp. Busk. PI. XV, figs. 4, 6. 

Cells ovate, upper half in front occupied by a scutiform area, in the 
centre of which is a lunate pore, and on either side a single row of punctures f?) 
which also extends across the front of the cell immediately below tne 
mouth, which is rounded above with a straight lower Lip ; ovicell lofty, 
rounded, faintly 'punctated. 

Hob. New Zealand, Dr. Sinclair. 

This LepraUa, which is parasitic upon O. Sinclairiiy in some 
respects resembles L. Malusii (B. M. Cat., pi. 103), differing 
from it, however, in its having a distinct scutiform area on 
the firont of the cell, and in the arrangement of the apparent 
perforations or puncta, which exist only around the margin 
of the scutiform area and across the upper border of the cell, 
whilst in L. Malum the entire front of the cell, except in the 
centre, is punctated. 
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Another species with which the present might also be 
confounded^ and from which it appears to differ only in 
the absence of oral spines — ^is the Escharina comuta of 
lyOrbigny (' Voy. it FAmer. occid./ plate v). 

2. i. Cecilii, Audouin, Exp. I. p. 239. PI. XV, figs. 6, 7. 
Savigny, Egypt, pi. ix. 

Cells ovate, with a central umbo, surface punctate; mouth rounded 
above, with a straight lower lip, in the middle of which is a narrow sinus ; 
ovicell raised, surface granulose. 

Hab, Jersey, Mrs. Bttckland, 

This large and beautiful species^ for which the British 
Fauna is indebted to Mrs. Buckland^ corresponds so closely 
with Savigny^s figure of L, Cecilii, that there can be little 
doubt of the two being identical. 

Sub-kingdom. Cjslentekata. 

Glass. Htdbazoa. 

Order. Hydroida. 

Earn. Sertukmada. 

QtXL, Crypiolaria, n. g. Busk. 

Cells completely immersed in a cylindrical polypidom, composed of 
numerous tubes. 

1. C. primaj n. sp. fiusk. PL XVI. 

Sp. unica. 

Hab, New Zealand, Dr. Sinclair. 

This curious Sertularian appears to constitute a peculiar 
type of the family to which it belongs. 

The specimen from which the description and figures were 
made^ collected by Dr. Sinclair in New Zealand^ and now in the 
British Museum^ is about six inches high^ and consists of a 
single central stem or rachis^ with alternate branches on either 
side in the same plane^ and which become shorter as they 
approach the summit. The lower part of the rachis or stem 
is toothed on each side, the teeth evidently representing the 
roots of branches which have been broken off. Towards the 
lower part of the pinnate portion, one or two small branches 
also simply pinnate may be seen springing from the main 
stem. 

The stem and branches are composed of small tubes ; and 
the cells are completely immersed among these tubes ; the 
mouth even, being depressed below the su^ace, and present- 
ing itself in the upper part of an elongated pit, surrounded 
with a raised border, which arches above the mouth of the 
cell. 
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The cells ore disposed in longitudinal series^ one above the 
other — but alternate with each other in the contiguous series. 
The mouth of the cell is contracted, circular, and simple. 



On a New Species of Buoula. By Joshua Alder, Esq. 

Bvgula iurbinata^ PI. XVII, figs. 1 — 4. 

Polyzoary orange-coloured or yellowish, paler when drjr; one to two 
inches high, forming an ascending spiral, . the branches dividing dichoto- 
mously, truncated at top, and arching outwards. Cells in two to five series, 
elongated, the aperture reaching nearly to the bottom; a sin^e erect 
spine at each upper angle. Avicularia of two sizes, those on the outside 
moderately large, with a rounded head, and a short back abruptly bent at 
the point ; situated on the upper part of the margin of the cell ; inner 
avicularia small. Ovicapsules subglobose, with a rim rising into a peak in 
front. 

CellulaHa avieuiaria, Pallas, 'Elench. Zooph.,' 68 (P). 

Gosse, 'Ramb. Dev. Coast.,' p. 195, t. x. 

This species has hitherto been confounded with Bu- 
ffula avicularia, to which it bears a strong resemblance, 
but is nevertheless quite distinct. In its mode of growth it 
is rather more robust than that species, and may readily be 
distinguished from it by the number of cells increasing to 
three, or occasionally even to five longitudinal rows in some 
of the branches ; in B. avicularia, there are never more than 
two throughout. On examining the two kinds microscopi- 
cally, other differences are found. The cells in B. turbinata 
have invariably only a single large spine on the outer angle ; 
B, avicularia has two spines, as correctly represented by 
Professor Busk,* though the smaller one has been frequently 
overlooked. The avicularium is rather smaller in B. turbi- 
nata than in B. avicularia, and has the head more rounded, 
and the beak much shorter and more abruptly bent at the 
point (fig. 4). It is also set higher up on the margin of 
the cell, frequently close below the spine. The ovicapsule 
in tliis species is smaller, and has a border generally rising 
into a peak in front. 

The only published figure of this species that can be re- 
cognised with certainty is that of Mr. Gosse, in his inte- 
resting ' Rambles on the Devonshire Coast,' where it is well 
described imder the name of Cellularia avicularia. The 
magnified figures o, h, pi. xxxviii of Ellis's 'Corallines,' 
would seem to represent this species, having only a single 

* * Catalogue of Marine Pol^zoa,* pi. liii. 
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spine on each angle of the cell, but the small figure (7) is 
more like JB. flabeUata, to which it has been usually referred. 
Pallas describes his CeUularia aviciHaria with three to five 
longitudinal series of cells, and a single spine at each upper 
angle; characters which taken together only belong to 
JB. turbinata, and the general accuracy of his descriptions 
favour the supposition that he had this species in view ; his 
var. /3 being probably B. flabellata, to which Crisia flustroides 
of Lamouroux, and Flustra anffustiloba of Lamarck, may also 
be referred, though the former author describes only a single 
spine at each angle of the cell : this is likewise the case in 
Dr. Johnston's description of Flustra avicularia, but his«> 
figure more correctly shows two or three spines on each 
side. The CelkUaria avicularia of Van Beneden is evidently 
B. flabellata. 

B. turbinata appears to be quite as common on the British 
coast as B. avicularia, if not more so. It occurs principally 
within tide-marks, or in shallow water. The finest speci- 
mens I possess were got under stones at low-water mark in 
the island of Herm. They were of a deep orange colour 
when alive. I have met with it at Guernsey and in the 
Menai Straits, and have had it sent from Falmouth by Mr. 
Cocks. Mr. Hincks informd me that it is the common species 
on the Devonshire and Yorkshire coasts ; and Mr. Busk has 
favoured me with the examination of a specimen sent from 
Tenby by Mr. Dyster. It has not yet occurred on the 
Northumberland coast, nor can I trace it into Scotland, 
but it would be premature at present to fix any limits to 
its range. 



On same New British Polyzoa. By the Rev. T. Hincks. 

Thb new British Polyzoon which I am about to describe 
is, in many points, so nearly related to the well-known 
Scruparia chelata, that I have determined to rank it in the 
same genus with this species, although the generic character, 
as given by Mr. Busk in his ' Catalogue,' must be revised to 
allow of its admission. 

Polyzoa Infuitdibulata. 
Suborder. Cheilosiomaia, 
Earn. Scrupariada. 
Qen. Scruparia, ipkevL), 
Polyzoary erect, branching, subcaicareons ; cells clavate; apertures on 
one aspect, obliqne, sabterminal. 
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S, elavaia, Hincks, n. sp. Plate XVII, figs. 5, 6, 7, 8. 

Cell slender, elongate, enlarged upwards, tapering off below ; aperture 
subtermJnal, oval ; branches given off from the back of a cell ; ovicelligerous 
oeUs placed back to'back witn the ordinary cells. 

Polyzoary sparingly branclied, tlie branches originating 
from the back of a ceU; cells ovate-elongate above, and 
tapering off below, each one springing from behind the 
aperture of another,. and attached to it by a somewhat cor- 
date expansion of the base; aperture oval, small as com- 
pared with that of S. chelata, and not marginated. The 
position of the ovicelligerous cells is very peculiar. They 
^are (generally) attached to the back of the ordinary cells, to 
which they are adherent throughout, and are irregularly dis- 
tributed over the polyzoary. Occasionally they occur at the 
side. They are inferior in size to the ordinary cells. The 
ovicell is of the usual form. 

The polypide has, I believe, about ten arms. 

Dredged off Filey, on the Yorkshire coast, parasitical on 
Crisidia comuta ; not uncommon. Lamlash Bay, Arran. 

Sub-order. Ctenostomata, 
Fam. Alcyonidiada, 

Sir John Dalyell, in his work on ^ Rare and Bemafkable 
Animals of Scotland,' has described and figured an Alcyonu 
dium under the name of A, Mytili. The species has escaped 
the notice of Dr. Johnston, and is not included in the ' His- 
tory of the British Zoophytes/ Sir J. Dalyell's description 
displays his accustomed accuracy, so far as it goes, but he 
did not observe the ovaries, and his account of the species is 
therefore necessarily incomplete. The name which he has 
assigned it is altogether inappropriate, and conveys a false 
impression, inasmuch as the species is by no means a para- 
site of the Mussel exclusively, but is foimd encrusting Fuci, 
stones, and shells of various kinds. It is manifestly imde- 
sirable that such names should be, retained, and I therefore 
propose to change it. I do this with the less hesitation, 
because the species has thus far attracted very Uttle atten- 
tion,, and Sir John Dalyell's name for it has not obtained a 
footing in our nomenclature. 

Jlcyanidium hexagomm, Hincks. {A. Mytili^ Dalyell, * Rare and Re- 
markable Animals,* vol. ii, p. 36.) 

Encmsting, fleshy, of a dingy-white colour, composed of hexagonal cells, 
the septa of which show distinctly on the surface, and thickly covered with 
small obtuse prominences. 
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TRANSACTIONS OP MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATE VI, 
Illustrating Dr. Harley's paper on Cutaneous Respiration. 

1. — ^The deep and superficial layers of the epidermis of the Frog's skin. 

a. Epithelium covering the openings. 

b. Central cell, with aperture. 

2. — ^Deep layer of epidermis^ showing the arrangement of the openings. 
8. — Central cells, containing the triangular apertures in different stages of 

enlargement. 
4. — Oval opening in the central cell of the Water-Lizard. 
5. — Cutis vera of the Frog. 

a. Lining membrane of the air-passage. 

b. Peculiar bodies^ resembling in some respects Pacinian corpuscles. 
e. Pigment-cells. 

d. Termination of the spread-out ends of the perpendicular fibres. 
6. — ^Transverse section of the Prog's skin. 

a. Epidermis. 

b. Peculiar bodies distributed among the pigment-cells. 

e. Cutis vera. 

d. The air-cavities, cut through in different parts. 

e. Blood-vessels. ^ 
/. Nerves. 
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DESCRIFnON OP PLATE VIII, 

lUuBtrating Mr. Cnrrey's paper on some points in the 
Structure and Physiology of certain Pungi.''^ 

1.— A spoTe of Eelmmtkatporinm SmUUL 
3. — ^A spore of the same plant germinating. 
3, 4. — Pragments of similar spores germinating. 

5. — ^Fragments of two of the Tegetatiye threads of the same plant pro- 
truding filaments similar to germ- filaments. The filaments from 
the two upper ends ha?e become united in growth. 
6.— Spores of Eelmntkoipanimftmonm. 

7 to 11.— -Various states of the cells constituting the so-called jomts of 
the fruit Pkragmidiim bulbotum after their escape from the enveloping 
membrane under the action of heated nitric acid. 
19. — ^The bottom internal cell and the internal stem-cell of a fruit of 

Pkra^fmidium bulbotum, 
13.— A fruit of Pkragmidiim bMoium which has been subjected to hydro- 
chloric add and then ruptured by pressure, showing the escape of 
one of the inner cells. 
14. — ^A similar fruit, under the action of hydrochloric acid, showing the 

spontaneous protrusion of two of the inner cells. 
15.— 'A similar fruit in which the outer membrane or ascus has become 
swollen and separated from its contents by the action of heated 
nitric add. 
16.— A simiLir fruit, after haying been soaked in water for some houis, 

exhibiting the internal stem-celL 
17.— A fruit of Pkragmiditm mucroiuUum under the same drcnmstances. 
18, 19.— Eruits of Pkragmidmm bulbotum in germination. 
20.— One of the so-called " sporidia'' produced by a germinating filament 
of Phragmidium bulbotum which has become detached and commenced 
germination on its own account (magnified 420 diameters). 

* Except where it is otherwise mentioned, all the figoree are magnified 
320 diameters. 



PLATE VIII (eoMtimied). 

^»- 

21. — ^Fniit of Puceinia graminis genmuatlng aad producing globose ^' spo- 

ridia." 

22. — ^Frait of Pueeinia lyeknideantm germinating (magnified 316 diameters). 

23. -Peculiar germination observed in Tripkra^ium Ulmaria, (The figure 
onlj shows a portion of the germ-filament, magnified 420 diameters.) 

24. — A joint of the above filament of Tripkragmium Ulmarue which has 
separated itself and commenced gerpnination. 

26 to 33. — Various forms of fruit of Phragmidium PotentUla. 

34. — ^Fruit of XenodoeAmt earboHorius. 

35, 36, 37. — Spores of a species of Gymnosporinm in germination. 

38. — Spores of Peziza aurantia, exhibiting the peculiar germination referred 
to in the text. 

39. — Spores of Peziza aurantia in their ordinary state. 

40.-^Spore of a species of Triposporium. 

41.-— Filament of Zygodesmus Juseus, showing the sterigmata at the apex. 
On the right hand are three spores detached. 

42. — A fragment of the capillitium of Triehia turbinata acted on by hydro- 
chloric acid, showing the mode of spiral unrolling of the membrane 
and the ^Yt internal bands (highly magnified, but to no particular 
scale). 

43. — ^Two specimens of a doubtful Triehia (slightly magnified). 

44. — A portion of the capillitium and some spores of the last-mentioned 
plants. 

45. — ^Asons and sporidia of Cknromyees meandriformit, 

46. — Sporidium of Spharia Amblyospora giving out smaU colourless cel- 
lules into its gelatinous envelope. 



^iCr^ ^:^->-n,'-^.',t'l''^SH-lA' 






r 



JOURNAL OP MICROSCOPICAL SCIENCE. 



DESCRIPTION OP PLATE IX, 
Illustrating Mr. HepwortVs paper on Compound Nucleated 

Cells. 

Fig. 
1. — ^Epithelial scales from kidney, after desquamation of the tnboli 
uriniferi. , 

a. Blood discs. 

b. The same altered by exosmosis. 

2. — Compound cells from cyst of ovarian dropsy. 

3. — Nucleated cells from cancroid tumour of the brain. 

4. — Ditto from forearm of an old woman» aged 83. 

a. Epithelial scales. 
5. — Nucleated cells from mamma. 
5. — Ditto firom uterus. 



PLATE X, 

Illustrating review of Dr. Hall's work on Thoracic 

Consumption.* 

1. — ^Yellow tubercle. 

a. Tubercle corpuscles. 

6, Simple tubercle ceUs. 

e* Granular matter in quantity. 

d. Curled elastic tissue. 
2. — Gray tubercle. 

a. Elastic tissue of the air-cells. 
6. Tubercle elements. 

e. Compound tubercle cells, and epithelium in a state of fatty dege- 

neration. 
3. — Yellow tubercle liquefied. 

a, rinid of a creamy consistence from the centre of crude yellow 

tubercle. Small tubercle corpuscles, granules, and oil in a state 

of minute division. 
6, Pus-like fluid from yellow tubercle completely liquefied. 

c. Pus-cells. 

d. Granule cells. 

e. Columnar epithelium. 
/. OH molecules. 

ff. Free granules. 

A, A few single tubercle corpuscles. 
-Sputa from cnronic bronchitis. 

a. Pus and mucus. 

b. Bronchial columnar epithelium. 
e. Shrivelled and abortive cells. 

d. Blood corpuscles ; some of these appear to have a delicate envelope. 

e, Leptomitus (a minute fungus). 
5. — Gelatinous sputa, consumption. 

a. Enveloped blood corpuscles. 
6. Ceils with a few granules, molecuUr matter, and oil. 
6. — Flocculent sputa, consumption. 

a. Pus and mucus, shrivelled cells, with irregular edges, granular 
matter, and oil. 

b. Group of cells, with pigment ; probably from one of the bronchial 

elands. 

c. Uurled ekstic fibre. 

* All the figures on this plate are enlarged 250 diameters. 
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DESCRIPTION OP PLATES. 

PLATE XV. 

Fig. 
1. — Onehopora Sinelairii, natnral size. 

2, 3. — ^Magnified figures of the same. 

4, 5. — Lepralia thyreophora. 

6, 7. — Lepralia CeciRi, 

PLITB XVI. 

1. — Cryptolaria prima, half natural size. 
2, 3. — Portions of a brancL 
4. — Section of ditto. 

PLATE XVII. 

Ij'^Bugtda turhinata, natural size. 

2. — ^Front view. 

3. — Back view. 

4.— Oviccll. 

6, 6, 7. — Serwparia, 
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ORIGINAL COMMUNICATIONS. 



On the Structure of Lecidea luoubris (Sommf.) 
By W. LuIlUDer Lindsay^ M.D., Perth. 

Whixe engaged in lichenological studies in the Braemar 
Highlands during the summer of 1856 (August)^ I met with 
a heautiful little lichen^ which has not hitherto^ I helieyCj 
heen detected in Britain^ and which appears also to be 
very rare on the continent of Europe. It was the Lecidea 
lugubris of Sommerfeldt {' Suppl. Lapp.^^ 143^ and Schaerer's 
rEnumeratio Critica Lichenum Europaeorum/ Bern, 1850, 
p. 101) ; and the Schareria luffubris of Korber (' Systema 
Lichenum Germanise/ Breslau, 1856, p. 232). I was fur- 
ther fortunate enough to find specimens bearing not only 
apothecia, but spermogones; the latter organs not having 
apparently been hitherto discovered or described. The 
structure of the apothecia is exceedingly beautiful ; and the 
peculiar spores serve to distinguish this species from all 
other British Lecidese. The facts that the structure of this 
lichen is probably, in great measure, unknown to British 
Uchenologists ; that the plant has not hitherto been found in 
Britain, while it is a rare alpine continental species; that 
its spermogones have not been heretofore, so far as I am 
aware, discovered or described; and that its spores serve to 
distinguish it from all other British Lecidese — induce me to 
offer the following account of its external characters and 
minute anatomy, based on my examinations of specimens 
collected at Braemar. 

The Lecidea higubris, Sommf., is placed, and very properly 
I think, by Schaerer (' Enum.,' 1. c.) in the section Psora of 
the genus Lecidea, — this section being characterised by the 
possession of a squamulose thallus; and in the subsection 
thereof in which the squamules are often aggregated or 
crowded into a plicate or areolate crust. Its external cha- 
racters place it in near affinity to the more familiar Lecidea 
ccBTuleo-nigricans, Sch. (Schaer., 'Enum.,' 101, Lich. Hdvet. 
exsicc, 168). It also bears a resemblance, in some particu- 
lars, to L, dedpiem, Ach. (Schaer., ' Enum.,^ 95, L. H. E., 164, 
and plate v, fig. 2; Biatora (kcipiens, Ehrh., Hepp, ^Die 
Flechten Europas,' 1853, 120; Tulasne, M^. pour servir 
k rhistoire organographique et physiolqgique des Lichens, 

VOL. V. Q 



178 LINDSAY, ON LECIDSA LUGUBRIS. 

'Ann. des Sc. Naturelles/ 3d ser., v, 17, 1852, plate x, figs. 
28 — 30), and to L, lurida, Ach. (Schfier., 'Enum.,' 96, 
L. H. E., 157; Biatora lurida, Sw., Hepp, 121) ; but it differs 
firom them in its squamules being comparatively simple and 
aggregated, and in the apothecia being black, flat, and mar- 
gined throughout. The lichenological student may further 
compare it, in regard to its general external characters, with 
Psora (Leddea) scalaris, Hook, of Smith's 'Engl. Bot.,' 
vol. xi, p. 2, plate 2113 (2d. ed., 1844) ; in regard to the 
relative position on the squamules of the spermogones and 
the apothecia, with Endocarpon sinopicum, Wahl. (Tulasne, 
M^m., pi. X, figs. 19, 20) ; and in regard to the characters 
of the thecce and spores with Spharopkoron coralloides, Pers. 
(Tulasne, Mem., pi. xv, fig. 4), and Calicium turbinatum, Pers. 
(Tul., Mem., pi. xv, fig. 15). Pries places it between his 
ttccidea atro-alba and L, paruBola. 

While Schaerer has classified it according to its thallus, 
Korber has arranged it according to its spores. The latter 
places it in his sub-family LecidiTUB of the family Lecidete, the 
latter being divided by him into three sub-families, and no 
less than thirty-two genera, which were formerly chiefly 
included in the single, but comprehensive, genus Lecidea ! 
His Lecidinae are characterised by possessing a crustaceous 
uniform thallus and lecidinic apothecia — black, not coloured^ 
and having a proper exciple, formed of a tissue differing in 
colour from the thallus. He arranges it between his genera 
Catillaria and Lecidella, and near the genus Lecidea. The 
differential diagnosis between these is founded on the fact 
that Catillaria has two-locular, hyaline spores; and that 
Lecidella and Lecidea have ovoid or ellipsoid spores in sub- 
clavate thecse, the latter genus possessing also a simple, 
carbonaceous hypothecium. But Korber constitutes this 
lichen the type of a new genus, on which he bestows the 
honoured name of Schaerer — the great Swiss lichenologist 
(Schareria luffubris, ' Syst. Lich. Genn.,^ 1. c.) ^' Den Manen,'* 
he remarks, ^'des vortrefflichen um die Wissenschaft aiis- 
serst verdienten Schweizer Lichenologen Scheerer widme 
ich diese durch ihren Fruchtbau hervorragende Oattung, 
die in vieler Beziehung ein Uebergangsglied zwischen den 
psorinischen und lecidimschen Flechten darzustellen scheint.'' 
(' Syst. Lich. Germ.,* p. 232.) The essential characters of 
his genus Schiereria are the globose spores, contained in 
linear thecae, and the simple, brownish h}^othecium. 

I have every wish that the illustrious name of Schaerer 
should be honoured in the description of really new species, 
for I think it is at least as little objectionable to employ the 
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names of celebrated botanists to distinguish species as to 
bestow many of the present absurd adjective terms, which 
imply no structural peculiarities or natural affinities, but 
merely some far-fetched, and perhaps invisible or unintelli- 
gible resemblance or analogy. But I cannot regard the 
characters of the spores as sufficient to constitute Lecidea 
Itifftibris the type of a new genus, by "Whatever name it 
may be called. If we classify on this principle, we shall 
infallibly, as Korber has done, split up or subdivide the 
Lecidese — and lichens in general — into an endless and most 
confusing number of new genera and species. I regard the 
characters of the spore as an invaluable assistance in specific 
diagnosis ; and I quite agree with Korber that, in regard to 
its spores, this lichen stands conspicuously by itself among 
the Lecidese. I think it, however, in classification, sufficient 
to place it under a separate subdivision, headed '^ Spores 
fflobose/' without creating a new genus for its special accom- 
modation. The lichen possesses no external characters to 
justify such an isolation and distinction. I, therefore, prefer 
retaining the plainer and less euphonious name originally 
bestowed on it by Sommerfeldt — Lecidea lugvbris, I do so 
as a practical protest against the modem spirit of name- 
manufacture, and of the fastidiously elaborate subdivision of 
genera and species. This is probably the result of a mono- 
ideaism -, I shall not say a' morbid one, but one which is apt 
to lead to a repulsively minute and difficult classification. 
By seizing upon one particular structural feature, as a 
guiding principle of classification, we are too apt to lose 
sight of natural affinities, and so fall into all the evils of 
artificiality. 

Before entering upon the details of minute anatomy, I 
shall give the amended specific characters of L. lugttbris, 
Sommf.— founded on those of Schserer and Korber. Neither 
of these authors, however, makes any reference to the sper- 
mogones. 

Lecidea lugubris, Sommf. emend. — Sp, char. Thallua carti- 
laginous; olive- or reddish-brown; sub-effigurate ; 
consisting of a series of sub-lobulate squamtdes, 
aggregated into an areolate crust. Hypothallus black. 
Apothecia sessile; black, naked; thalamium flat; 
margin sub-prominent, and consisting of a black or 
brownish-black, waxy, cup-shaped, proper exciple. 
Hypothecium brownish, sub-grumous, simple. Theca 
eight-spored ; sub-linear, long, delicate; tapering 
below into a narrow longish pedicle. Paraphyses lax. 
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wavy, very slender; barely equalling in length the 
thecsj tips deep indigo blue. Spores arranged in 
linear series in thecaB, sub-minute, simple, globose, 
margined ; nucleus pale yellow. Spermogones scattered^ 
punctiform, immersed, sub-spherical, simple. Ste- 
rigmata simple, sub-linear; somewhat irregular in 
form; generating from their apices straight, rod- 
like spermatia, 

8yn, Lecidea, sp.^ Sommf,, Suppl. Lapp.^ 143. 

SchiBT., Enum., 101. 
Fries, Lichenographia Europsea refor- 

mata, 1831, 314. 
Raben9iorst, Die Lichenen Deutschlands, 
1845, 83. 
Scfuereria, Korb., Syst. Lich. Germ., 232. 

Hab, On weathered gneissic boulders, moor immediately 
to the west of the village of Braemar, Aberdeenshire. 
Coll. August, 1856. 

Korber mentions^ as the habitat of this lichen, primitive 
rocks on high mountains (above 3000 feet of elevation) ; 
stating that it is very rare. He gives only two stations for 
it, — one in the Riesengebirge (Flotow), and the other on the 
Bavarian mountains (Krempelhuber) . Schserer again gives, 
as its habitat, subalpine rocks in Sweden, and other parts of 
northern Europe (Sommf., Blytt, and Flotow). The station 
in which I found it could not be said to be alpine. It was 
the low ground — a moor — ^immediately to the west of the Free 
Church School-house of Braemar, within half a mile of the 
village, and to the south of the high road leading to the 
Linn of Dee. 

It grew sparingly on some weather-worn gneissic boulders. 
The principal rocks in the neighbourhood are gneiss, granite, 
and mica slate. I did not meet with it at all on the neigh- 
bouring mountains, which include some of the highest in 
Scotland (Ben Mac Dhui, 4296 feet; Brae-riach, 4280; 
Caimtoul, 4230; and Cairngorm, 4050). It is, however, 
a small lichen ; and, not expecting such a rarity, I did not 
specially' look for it. I have not hitherto found it in other 
parts of Scotland, notwithstanding that I have visited most 
of its highest mountains in the pursuit of lichenological 
studies (the Cairngorm range, Ben Nevis, Ben Lawers, 
the Coolin Range, Skye, &c.) It should in future be care- 
fully looked for in such localities as Braemar. 
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The thallus generally consists of small, simple, thick, 
fleshy, convex, squamules, with a snb-lobnlate, ill-defined edge. 
The colour is some shade of brown ; in some cases a green 
tint predominating, in others a reddish. Sometimes the 
squamules are so minute, thick, convex, and irregular, that 
they have more the characters of verrucles or thalline warts. 
The under surface of the thallus is usually intimately adhe- 
rent to its basis of support,-whieh is generaUy some of the 
primitive or metamorphic rocks,— gneiss in the specimens 
examined by me. It is found, on examination, that the 
surface of the rock has been disintegrated by the lichen, and 
that a sort of union has been formed between them; a union 
so intimate that it is almost impossible to cleanse the under 
surface of the thallus &om the adherent particles of fine 
sand — the result of disintegration — without destroying por- 
tions of the cortical and medullary tissues of the thallus. It 
thus becomes difficult to see the black hypothallus upon, 
and from which the brownish thallus is subsequently deve- 
loped. The thallus consists of the ordinary triple division 
of tissues — cortical, gonidic, and medullary. The cortical 
tissue consists of small cellules of a brownish colour. Those 
arranged most externally are somewhat oblong from mutual 
pressure, closely aggregated, and of a deep brown colour; 
while those placed internally are more round, of a light 
colour, and more loosely aggregated. The gonidia are 
large and distinct, and possess the usual characters. The 
medullary tissue consists of very narrow, delicate, indistinct, 
branching tubes or filaments. 

The apothecia vary in diameter from the ^V *^ V& of an inch. 
They are those of a true Lecidea — ^being flat, margined, 
black, and naked; the thalamium enclosed by a peculiar or 
proper exciple, formed of a substance differing in colour 
frx)m the thallus. The thalamium is open ab ifdtio, and it 
remains flat and open throughout. I have not observed it 
intumescent, so as to become convex or sub-globose, and 
obscuring or covering the margin or exciple; neither does 
the margin swell or disappear, though it may present slight 
irregularities in form. The apothecia are generally round ; 
but they sometimes become, from mutual pressure, when 
two or three are aggregated together, somewhat angular. 
Though sessile, they are not attached, in their mature state, 
by their whole lower surface ; but only by the central por- 
tion thereof. Their base of adhesion is sometimes compara- 
tively narrow, and may become substipitate, or at least may 
raise the lower surface of the apothecium slightly above the 
upper surface of the thallus. The apothecium is sometimes 
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Blightly roughened on its surface ; but I have not been able 
to detect any of the scobiform dust^ which occurs on the 
surface of the thalamium in Sphaerophoron^ and which is due 
chiefly to the accumulation of the ripe spores^ along with the 
debris of the elements of the hymenium. 

The hypothecium consists of small, roundish, or irregular 
cellules, of a brownish tint. From the hypothecium the 
thec(B arise as small oval vesicles, which gradually become, 
by elongation, linear-cylindrical cells, having a nearly uniform 
width throughout, except below, where they taper suddenly 
into narrow, kneed or irregularly bent and longish pedicles. 
The thecal cell is at first full of a pale yellowish, finely 
granular or grumous protoplasm. As the theca increases in 
size, larger granules and globules make their appearance : 
these become agglomerated into globular masses, which 
gradually assume the form of the future spores. Lastly, the 
cell-wall of the spore becomes visible, and is separated by a 
hyaline, distinct margin from the globular nucleus, which is 
of a pale yellow colour. For a considerable period the spores 
are glued together in a linear series, somewhat after the 
manner of the spores of Sphserophoron and some Calicia. 
Here, however, the spores appear to attain to perfect 
maturity before they escape firom the theca. Here, also, the 
spore-sac may generally be seen with tolerable distinctness^ 
dosely lining the interior of the thecal cell, at almost every 
stage of the development of the theca. Nor is the thecal 
wall ever so delicate in Lecidea lugviris as to be invisible, as 
in certain Calicia {e, g., C. tympanellum, Ach., Tulasne, Mem., 
pi. XV, fig. 18). Mature thecae generally measure from -^Ji^ to 
^ J^ inch, — ^the average being ^^ — in length, by about -^j^ in 
breadth. They generally come off from the hypothecium in 
groups or bundles, six or eight thecse being closely aggregated, 
and the several groups of theoB are separated by similar 
bundles of paraphyses. They usually equal in length the 
paraphyses, and frequently project beyond them. When full 
of mature spores, the theca is a very beautiful object under 
the microscope : it may be likened to a narrow, colourless 
glass tube, containing a string of yellowish beads, of nearly 
the same diameter as the tube. The theca, when mature, 
becomes ruptured at the apex, giving escape to the spores 
one by one : these do not accumulate on the surface of the 
thalamium as in Sphserophoron. Under the reaction of 
iodine, the theca assumes a pale blue colour ; but this tint is 
not much better marked at the apex than below. This 
colour, struck by iodine, is indeed much darker and more 
distinct among the groups of paraphyses, which separate the 
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bundles of thecse^ — the amylaceous substance producing tbe 
reaction being probably a gummy intercellular matter, which 
cements the elements of the hymenium. While the paraphyses 
are somewhat vividly, and the thecae are slightly, tinged blue 
by iodine, the protoplasm and spores acquire a deep shade of 
yellow. Hence a section of the hymenium, to which iodine 
has been added, is, under the microscope, perhaps even a 
more beautiful object than a section of the same hymenium ' 
in its natural state. The thecae, in the majority of cases, 
disappear after rupture and escape of their contents. But, 
in some cases, thq^pores become shrivelled and aborted, and 
then carry with them the thecae as caudate appendages or 
tails. Sometimes, but rarely, the thecae present bulgings 
opposite individual spores, as if the walls were very thin and 
easily distended by unusually large spores. Such bulgings 
may occur opposite every spore, or only opposite one or two 
in a theca; and such thecae have more or less of a moniliform 
character. The thecae appear to be developed with amazing 
rapidity, young ones shooting upwards from the hypothecium 
as old ones become ruptured and decay. May we not accept 
this fecundity of the hypothecium, this" great number of 
thecae, and consequently of spores, as a beautiful instance of 
design in an alpine species, to obviate the counteracting 
influences of extreme cold and atmospheric vicissitudes ? • 

The paraphyses, I have already stated, are about equal in 
length to the thecae, but they appear to vary somewhat in 
size. Hence one great reason, probably, of the fact that the 
apices of the paraphyses en masse are not so smooth or even 
as in the majority of lichens, but are irregular, appearing 
here and there between or above the apices of the thecae. 
They also appear to be fewer in number, compared with 
the number of the thecae, than in most lichens; they are 
collected in bundles, which are sparingly scattered between 
the groups of thecae, and by which they look as if compressed. 
The apices are knobbed ; that is, they terminate in irregular 
wart- or knob-like cells of a deep indigo-blue colour. This 
colour of the terminal cellules, or articulations of the 
paraphyses, is the cause or source of the deep tint of the 
upper surface of the hymenium. The filaments of the 
paraphyses are delicate and wavy, and form a somewhat lax 
network en masse. 

The spares are about 5^3^^ inch in diameter. They are 
regularly globose, having a globular pale yellow nucleus, 
between which and the cell- wall there is an interspace forming 
a hyaline distinct margin. Korber says the spore altogether is. 
hyaline and colourless : this I cannot corroborate. The nucleus 

VOL. V. R 
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and protoplasm have always appeared to me pale yellow. In 
the young state the spore is fall of a finely grantdar or 
grumous protoplasm. The grannies increase in tize, and 
become aggregated into a distinctly circumscribed, globular, 
homogeneous nucleus, which leaves a hyaline margin, as 
above described, between itself and the spore-wall. In the 
old state of the spore the nucleus again resolves itself into a 
mass of granules and globules, filling the whole cavity of the 
spore, which may also lose its regularly globose form. The 
spores are generally in apposition and ranged, one imme- 
diately above the other, in linear series in each theca. Until 
they approach maturity, they are, as has been already 
mentioned, glued together, though not very tenaciously. 
Sometimes a smaller number than usual (eight) are developed 
at intervals in the thecal protoplasm, wluch appears as a 
ribbon-shaped mass stringing together the spores like so 
many beads. The spores never become coated with an indigo 
powder, or with dark granular debris, as in Sphserophoron, 
but remain smooth and pale yellow throughout. They bear a 
certain resemblance, however, to the spores of Sphieropkoron 
coralloidesy Pers. (Tulasne, Mem., pi. xv, figs. 4 aixd 8) and of 
Calicium turbinatum, Pers. (Tulasne, M&n., pi. xv, fig. 15) ; 
but the bluish-black epispore distinguishes those of the former, 
and the brown colour those of the latter, while in both the 
spores are much smaller. 

The spermoffones are visible, under a good lens, as minute, 
punctiform warts, — ^black to the naked eye, but deep brown 
under the microscope. They are sparingly scattered on the 
surface of the thallus in the neighbourhood of the apothecia^ 
or more frequently on sterile squamules, there being seldom 
more than two or three on a single squamule, placed at a 
little distance apart. These warts are found, on examination, 
to be papillae pierced by a pore, which is frequently invisible 
even with the aid of a good lens. This pore is generally 
simple and round, but it may be finely stellate. It leads into 
and forms the external opening of the cavity of the sper- 
mogone, the body of whidi is whoUy plunged in the substance 
of the thallus. The spermogone is of a somewhat spherical 
form; its cavity is simple, and its envelope thickish, and 
formed of roundish or irregular, small, deep brown ceUules, 
closelv aggregated. It is surrounded by the thickish, white, 
medullary tissue of the thallus, in which it is originally 
developed as a small nucleiform, brownish mass. The ostiole 
or pore, instead of opening in a papilla, sometimes, in the 
old state, is surrounded by a slight depression of the thallus. 
The Mterigmata are about j^jf inch long^ but they vary 
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greatly in length. They consist of very fine^ sablinear 
cells, simple, or composed of two or three cylindrical cellules ; 
they are generally kneed, or present irregular bulgings and 
bendings. They are not unlike the sterigmata of Abrothallus 
(Monograph of the genus Abrothallus, ' Journal of Microsc. 
Science,' Jan., 1857, p. 60, and PL V, figs. 1 and 2). They 
usually taper gradually into the spermatia, which are given off 
as buds from their apices. I could sometimes trace the sterig- 
mata given off in groups of three or five, like fingers or digi- 
tate processes, laterally from irregular, ramose, articulated, 
thickish tubes, imbedded in or springing from the internal walls 
of thespermogone. The sterigmata are very closely appressed, 
and en masse, tmder a low power, they appear as mere striae 
arranged convergently to the cavity of the spermogone. 

The spermatia are about ^^^ to -^^fj^ inch long. They are 
straight, rod-shaped, hyaline bodies, with obtuse ends ; having, 
indeed, the characters of the spermatia of the majority of 
lichens. In some spermogones I did not observe the 
spermatia floating free; they were attached to the sterigmata. 
But in such cases they appeared about double the size of 
those I found in myriads floating free in other spermogones. 
Tulasne, I think, has noticed a similar phenomenon in the 
spermogones of certain lichens ; and he hazards the opinion, 
for the fact is by no means established, that such large 
spermatia, after being thrown off, divide fissiparously into 
two. In some spermogones, where the spermatia were ex- 
tremely numerous, they were also so minute that thev could 
with difScultybe distinctly seen (imder power 380). (PI. XI, 
figs. 1—16. 



On Self-division in Noctiluca. 
By Thomas Briohtwell, F.L.S. 

The observations we have to communicate on the subject 
of Noctiluca may properly have for their text or starting- 
point the following passages in vol. iii of this journal : 

Dr. Busch, at p. 201, says — " In PI. X, fig. 7, is repre- 
sented an animal apparently referable to Noctiluca, and 
which might readily be imagined to represent a gemmule 
fully developed on a perfect Noctiluca, which had pullulated 
on the disc itself, and only required to be detached io become 
an independent individual. But the author is rather inclined 
to believe that it is only an abnormity, a double monster; 
for, if a germination of this kind really took place in this 
class of animals, it would be very remarkable that only a 
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single instance of it should be presented among the innu- 
merable multitudes of individuals brought under the 
author's observation/' 

Mr. Huxley says^ at p. 54 — ^' Quatrefages and Krohn con- 
sider that a process of fissiparous multiplication takes place 
in Noctilucse ; both of these observers having found double 
individuals^ though very rarely. According to the latter 
writer, division of the body is preceded by that of the 
nucleus. I have not had the good fortune to meet with any 
of these forms, and the only indication of a possible repro- 
ductive apparatus which I have seen, consisted of a number 
of granular, vesicular bodies of about ^^^th inch in dia- 
meter, scattered over the surface of the anterior and inferior 
part of the body.'* 

Dr. Webbj p. 105, remarks — ''The mode of reproduction 
is at present far from being satisfactorily made out. I have 
never met with a double individual, but on one occasion 
witnessed the process of division, without, however, noting 
any proof of its connection with that of fissiparous multi- 
plication." 

The facts we have to adduce tend to show that the con- 
clusion of Quatrefages and Krohn, '' that a process of fissi- 
parous division takes place in Noctiluca,'' is correct; but 
further investigation of the subject is called for, and though 
we trust these £Eu;ts will be deemed of sufficient importance 
to deserve record, we would urge those who have opportu- 
nity to follow up the investigation of the subject. Lieutenant- 
Colonel Baddeley (now residing at Gorlestone, near Yar- 
mouth) has devoted much time and attention to the investi- 
gation of a Noctiluca, and it is to his observations and 
drawings I am almost entirely indebted for the material of 
this communication. 

The Colonel's observations commenced in October, 1856, 
when the animals were plentiful, and have been continued 
to the present time (June, 1857), the animals not entirely 
disappearing in the winter months. Several of the drawings 
are made fi:^m specimens taken in the month of December 
last; a season when these delicate little creatures would 
hardly have been looked for on our shores. 

We have seen that other observers speak of double forms 
as of rare occurrence, as abnormities, and double monsters, 
and mere adhesions. Colonel Baddeley has met with double 
forms in considerable numbers. I have figures of twenty 
specimens of double forms, carefully drawn by him from 
living specimens, each figure being from two to four inches 
in diameter ; and he states that he has never made a gather- 
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ing of the Noctilucse without detecting double forms among 
them^ and in some they were abundant. 

A general idea of the process of division will best be ob- 
tained by the figures we have given, showing the commence- 
ment and gradual formation of a double form, and the ulti- 
mate disruption into two separate individuals. See PI. xii, 
figs. 5, 6, 7, 8, 9. 

Colonel Baddeley^s observations lead him to infer that 
this process begins by the gradual formation of a second 
nucleus, which, after its commencement, rapidly arrives at 
the size and appearance of the other. A second globular 
substance, also, (termed, by some previous writers on the 
subject, the mouth), is formed in addition and near to the 
nucleus, and a constriction, small at first, but gradually in- 
creasing, takes place, imtil the perfect Noctilucse are deve- 
loped, united at last by a thin band, which is speedily ruptured. 

The whole process seems to be accomplished in a few days. 
In a gathering made the 7th of March last, numerous doubly 
specimens were observed. On the 13th of the same month, 
only two double specimens could be found, held together by 
a slight band ; and from that time to the 27th no double 
specimens could be detected.* 

It will be seen that Krohn, (admitted by Mr. Huxley to 
be a most excellent and accurate observer) states that the 
division of the body is preceded by that of the nucleus ; and 
it is a strong confirmation of this statement, that Colonel 
Baddeley, from his own observations only, should have come 
to the same conclusion. 

Colonel Baddeley's remarks on the general structure of 
these animals, the nucleus, mouth, tooth, cilium, and gastric 
pouches, agree with those of previous observers as detailed 
in Mr. Huxley^s excellent paper, and they need not be repeated 
here. Colonel Baddeley observes that scarcely any two indi- 
viduals are exactly alike, some having the vacuoles and small 
oil-like globules distributed through their substance, while 
others have nothing of the kind. He has seen portions of 
the oil-like globules mixed with fluid pass out below the oral 
opening, as if through an anal one. Many individuals are 
also found destitute of the remarkable organ called the tail. 

The observations of Dr. Busch (see vol. iii, 'Micr. 
Joum.,' p. 203), and particularly those of Mr. Gosse (see 
his 'Rambles on the Devonshire Coast,' p. 257), clearly demon- 
strate that the Noctilucae increase also by germs or gemmae. 

Colonel Baddeley's observations have not led to the detec- 

* Colonel Baddeley has since satisfied himself that the whole process of 
division does not occupy more than twelve hours. 
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tion of any process of tliis kind ; but in many individuals 
he has observed '' the yelloir, clear globules, with a central, 
well-defined nucleus, more or less developed, of a rich red- 
dish hue )" described by the above authors, and deemed, if 
not proved, by the latter, to be germs of Noctilucae. (See 
Gosse, pi. xvi, fig. 10.) 

When irritated, the Noctilucae give out a phosphorescent 
light, which under a high magnifying power presents points 
of light more intense than the general glow. In captivity 
they soon lose this power. 

Little has hitherto been said as to the food of the Noctilucse, 
and it will, we think, surprise some of our readers, to find 
that these animals, small as they are, are sustained by 
Diatomaceae, and that, in these microphagists, we have the 
means of supplying our cabinets with specimens of some of 
our rarer diatoms. 

Colonel Baddeley observes that he finds, when newly 
gathered, each Noctiluca has several diatoms in its interior, 
lying in the various chambers or gastric pouches distributed 
throughout the body of the ammal. These diatoms all dis- 
appear in a few days, leaving nothing visible but the vacuoles, 
or alimentary sacs, filled with granular particles. A very 
careful pressure shows an orifice, near the tail of the animal, 
the opening of which may be detected by careful pressmg, 
and from this is protruded, by continuous gentle pressure, a 
very thin hyaline sac, filling gradually with fluid and small 
gloDular particles, till it attains about one third the size of 
the animal, when it bursts and disappears. On a greater 
pressure being applied, the so-called mouth, together with 
the thread-like waUs (the network of fibres and fibrils of 
Mr. Huxley), shoot out through the opening, and float away. 

In a paper published by Mr. Huxley in the 'Annals Nat. 
Hist.^ (vol. viii, new series, p. 433), on Thalassicollay he states 
that its structure is essentially similar to that of Noctiluca, 
and that there is a perfect analogy between the structure of 
his Thalassicolla nucleata and Actinophrys Sol. He defines 
the latter, '^ a spherical gelatinous mass, consisting of an in- 
ternal dark grantdar portion, and a clearer external sone, from 
which many radiating threads are given ofiP. Yacuoke are 
scattered through the substance, larger in the external zone, 
smaller and more irregular in the interior. If the animal is 
much compressed nuclei and nucleated cells are forced out 
from its interior.'^ Mr. Huxley, in this paper, intimates his 
opinion that, in the case of Actinophrys sol and Noctiluca, 
no spontaneous fission takes place, but that two individuals 
may fuse together and become one. 

In 1848, 1 stated, from my own obsenrationA, that Act. Sol 
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multiplied by self-diyision^ two and sometimes three indi- 
viduals adhering by the outer edge only. (See ' Fauna In- 
fiisoria/ p. 21.) Eichhom is also stated to have seen self- 
division in A, Sol ; and the question may^ we think^ be con- 
sidered as put to rest by Mr. Weston, who has, from his own 
repeated observations, written down self-division in A. Sol 
as a fact. (See * Micr. Journ.,' vol. iv, p. 120.) 

The facts now brought to light relative to the Noddlucse, 
tend, we apprehend, to show that they must take their place 
in the lower rank of organized beings, and that they have 
some affinity with Actinophrys Sol, though by no means 
congeners with it. 

Before completing the plate illustrating this article, Mr. 
TufTen West went down to Grorlestone to make some addi- 
tional drawings from living specimens, and he has also fiir- 
nished me with some notes, the result of his observations, 
which I have great pleasure in adding to this paper. 

'' Slight movements of the Noctilucce cause them to vary so 
much in their apparent form, that it is difficult to obtain an 
exact idea of their true figure. By turning the live box in 
which specimens are contained upside down occasionaUy, 
and watching them as in their progress to the surface they 
roll over and over, a good idea of these changes of appear- 
ance may be obtained. A pyriform or balloon shape is 
thus frequently seen, at the smaller end of which is the 
fissure described by previous observers, and near to it the 
mouth with the root of the tail, &c. We term this ' the side- 
vietD^ (see fig. 2). The so-called 'tooth,' or rather 'jpre- 
hensile orffan/ in some cases presents exactly the appearance 
figured by Mr. Webb ; in others that given by Mr. Huxley 
(' Micr. Joum.,^ vol. iii, PI. V, fig. 84 d) . It appears to 
be formed by a duplicature of the general integument, from 
which it difiers little in density or appearance. I did not see 
it in independent motion, but repeatedly moved in connection 
with the movements of the tail. 

''The 'cilium^ once seen can hardly fail to be again 
instantly detected; its action is intermittent; periods of rest 
of a second or two being followed by rapid imdulatory move- 
ments for eight or ten seconds. Its motion is probably sub- 
servient to respiration, and is to be classed with the 'trem- 
bling organs' so lucidly described by Professor Huxley in 
Lacinularia (' Trans. Micr. Soc.,' vol. i, n. s., p. 7), and sub- 
sequently in Eekinococcus. The saroode fibrils constantly^ 
though slowly, change their form and position. I once saw 
two processes move rapidly out from near the nucleus^ 
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precisely like those of an Amaeba ; these were shortly after- 
wards withdrawn. The granules with which the fibrils are 
studded glide gently up and down the threads. The vacuoles 
may also be seen to change their form and position under 
the eye of the observer, and sometimes they entirely dis- 
appear in individuals that have fasted for some days 
PI. XII, fig. 6). They appear to be temporary sacs or 
stomachs, formed in the sarcode mass as they are required 
for the reception of food, and ceasing to exist as such after 
the food is digested. The number and size of the vacuoles 
communicate a greater or less degree of buoyancy, and so 
enable the animal to rise or sink. The mouth of the Nocti- 
luca is probably a mere slit. The form given in fig. 15 may 
perhaps be the oesophagus. The 'pinching oflT a portion 
of the body of a Noctiluca, described by Dr. Webb, has been 
repeatedly seen by Colonel Baddeley, who showed me one 
example of it (fig. 10) ; it may, perhaps, be an abortive 
attempt at self-di\dsion, failing &om the absence of a nucleus. 
" The existence of striped muscular fibre in the Polyzoa, 
when first asserted by Mr. Busk, was received with much 
hesitation, though it is now an established fact. The tail of 
the Noctiluca appears also to me to contain striped muscular 
fibre. Late researches go far to prove that (whatever may 
be the true explanation of the appearance called striation) 
its presence has much to do with the power and rapidity of 
muscular action. The powerful motion of the tail in a 
Noctiluca is very remarkable in so small a creature.'^ 

An examination of the Diatomaceae found in the Noctilucae 
has brought to light facts of not less interest than those 
arising ftom an examination of the animals themselves. 

Professor Smith (in vol. i of his ' Brit. Diat.^) has described 
and figured (see ' B. D.,^ p. 27, and pi. v, fig. 46) what he, at 
first, called THceratium striolatum, and corrected to T, undu- 
latum of Ehr. There appears a pseudo-nodule in the centre 
of the figure given of this species, but Professor Smith, in his 
observations on the genus, p. 26, observes — " The appearance 
of this pseudo-nodule is probably accidental in the single 
individual firom which the figure was drawn.^* 

I had never seen a recent specimen of T, undulatum till 
ColonelBaddeley^sexamination of thcNoctilucse brought many 
under observation. Those prepared in acid showed the pseudo- 
nodule as in Professor Smith's figure, but a careful examina- 
tion of the material, subjected only to repeated washings in 
soft water, brought to light these Triceratia in a connected 
state, and has shown that the so-called pseudo-nodule was 



DENNIS, ON CETACEAN fiONES» 191 

only the stump of a long cylindrical horn, standing straight 
out from the centre of the triangular end of the frustule. 
The edges of the end are fringed with a comb-like row of 
papillae or setae. In the same state of the gathering were 
also seen individuals having the end view in the form given 
by Professor Smith. 

Triceratium striolatum, Roper, T. altemana, and T. varicUfle 
were found in the same material, but the species which seems 
to constitute the principal food of the NoctUucae is the Aciino* 
cyclic undulatus, Kutz. It has been found in very great 
numbers in every gathering, and it appears to constitute 
a large proportion of the diatomaceous contents of the 
Noctilucae. 

Living specimens of another form, which we deem to 
belong to the genus Rhizosolenia of Ehr., were detected in 
the Noctilucae, and we have also received from Mr. Norton, 
of Hull, specimens of the same, or a nearly allied species, 
found in an Ascidian, in which Mr. Norton was fortunate 
enough to detect many specimens in a perfect state. 

This species consists of a long transparent tube, having a 
delicate twisted or spiral appearance, running through its 
whole length, as in some of the fresh-water Algae, and at 
either extremity a styliform testule, with bifid branches in- 
serted in the tube. The entire forms, when subjected to 
acid, break up, and leave the siliceous Rhizosolenian frustules 
perfect; but fragments only of the tube are foimd, in the 
shape of imperfect rings. We propose, under the above 
definition, to give this species the name of R, styltformis. 

We hope to be able to give further details of the remark- 
able forms of Diatomaceae found in the Noctilucae in a future 
number of this journal. 



On the Microscopical Cha&actees of certain so-called 
Cetacean Bones associated with Cetolites, in the De- 
TRiTAL Bed of the Bed Crag at Felixstow, Suffolk. 
By the Rev. J. B. P. Dennis, F.G.S. 

In the detrital bed at the base of the Red Crag, especially 
at Felixstow, in the county of Suffolk, are foimd very singular 
fossils, and in such considerable quantities that they have 
been made available for economic purposes. But wmle the 
manufacturer of artificial manure is daily grinding down 
heaps of the relics of a former world to renovate the earth. 
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in accordance with that law by which Nature, pho&nix-like, 
arises with renewed beauty out of her own ashes, surely it 
would be ill becoming the scientific age we live in, not to 
derive at the same time intellectual advantage fipom these 
remarkable remains ; and this has, in some measure, already 
been done — for amongst the fossilized fragments some were 
observed to be of regular form, and, though water-worn, still 
gave indications of their origin, and the credit is due to the 
Rev. Professor Henslow for the discovery of the tympanic 
bones of whales of which Professor Owen has determined 
several species. I am not aware, however, that any attempt 
has been made satisfactorily to determine by the aid of the 
microscope the nature of other associated bones which, fromr 
their irregular shapes, afforded no sure indications of the ani- 
mals to which they once belonged, and I think it has been too 
prematurely concluded that they all belonged to huge whales, 
which have so plentifully left their ear-bones in the Crag ; the 
microscope, and that alone, if judgment be employed in its 
use, must eventually settle this question. These irr^ular 
portions of bones evidently belonged to massive animals, 
and our study must be directed to other bones of such ani- 
mals for a solution of the problem before us ; and it would be 
certainly jumping too soon at a conclusion to assign all the 
rolled bones found in the Red Crag to cetacean origin, because 
the hard tympaniq bones of many whales have escaped the 
wreck of ages, and still remain as monuments of those huge 
creatures that once sported in primeeval seas. In fact, a 
slight examination of those osseous stones that have been 
rofled like the flints and other portions of rocks that form 
the present shingle on our coasts, must lead us to suspect the 
existence formerly of mighty mammifers which probably once 
trod on dry land and roamed over extensive regions ; and 
who shall estimate the centuries during which those bones 
have rolled to and fro on some primaeval beach, lashed by the 
surge of seas which have, like those ponderous animals, been 
swfidlowed up by all-devouring time. * We may fancy their 
first entombment, when probably numbers fell a sacrifice to 
some geological vicissitude during the convulsions of Nature 
in her throes to give birth to the world we live in, while she 
travailed with child — ^the future parent of civilisation and of 
the arts and sciences. Then again we see the deposit in 
which they were inclosed — "the great mammoth burial- 
ground*' — ^broken up, becoming the sport of ocean, the 
bones torn from their resting-place and dashed to fragments 
on the shore, the harder portions resisting the action of the 
waves, and fighting for the mastery inch by inch, until the 
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waters, yanquished at last, haye spent their fury, perhaps 
shutting themselves out by their own turbulence, or else the 
land has risen in its defence. Thus again the osseous frag- 
ments are found entombed — ^the diminished, but not totally 
destroyed, remains of noble forms. Ages again roll on, and 
the Red Crag protects them, but not for ever, — the sea re- 
turns to the attack, and man, more ruthless than the waves, 
seizes upon them, and carries them away from their resting- 
place to grind them fine as the dust, and scatter them over 
the fields, not like the sown dragons^ teeth, to raise a crop 
of mail-clad warriors, but that they may reappear in the staff 
of life, and so fill the fields with joy and gladden the heart of 
man. To descend, however, from the regions of fancy, if a 
reality in some measure has not been fancied, let us engage « 
ourselves with the facts before us. 

I have before my view some of these queer-shaped fossils, 
as hard as stones, shining as if the waves had licked their 
surfaces for countless ages ; yet still, in their roughly chiselled 
outlines, may be traced the characters of bone, the abraded 
cancellous texture in parts is visible, and if you break one 
with a hammer, the grain, so to speak, of bone, and that of 
some once powerfiil animal, becomes apparent, the eye at once 
assures you that these stones were bones ages ago, endowed 
with life and motion ; and if a step farther is gone, and a chip, 
shivered off by the stroke of the hammer, is placed upon a glass 
slide, and warmed with a little marine glue over a lamp, and 
then, when it is cool, ground to a fine section, the microscope 
will reveal the marvellous structure of bone j then will be seen 
Haversian tubes and numerous lacunae, and very often with 
their canaUculi in perfection, and so they plainly speak to 
you, if you can interpret their characters, what their former 
life was, and to what animals they belonged ; for no Assyrian 
cuneiform inscription, no Egyptian hieroglyphic, ever told a 
plainer story to the skilful interpreter than these bones will 
tell to him who takes the trouble to look into their legible 
characters; nor do I deem the inquiry a trifling one, for, 
indeed, it is a matter of deep interest to the geologist and 
naturalist to restore lost forms of life — and this is rendered 
practicable by the patient examination of fossil and recent 
bone. If a section of fossil or recent bone of any known 
and large Pachyderm is examined under the microscope, 
two very distinct kinds of lacunae, each with characteristic 
canaliculi, are apparent — ^the one sort fusiform, with numerous 
fine and nearly straight canaliculi ; the other oval or roundish, 
with thicker-stemmed, less numerous, and branched canali- 
culi. Nor are the fusiform intermixed with the others, but 
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fonn separately bands or stripes parallel with the Haversian 
tubes, or surrounding them, as the section may happen to be 
made. Between these bands appear the other distinct and 
characteristic lacunae, which for the sake of distinction I 
shall term free lacunae, as the others, for the same reason, 
may be called Haversian lacunae. These distinctions are not 
any peculiarity in the bones of Pachyderms, and are equally 
shown in those of Cetaceans. In an inquiry, then, of this 
sort, we have to consider, amidst a general resemblance, the 
nice and real points of difference. In the comparison of 
mammalian bone, the question is more one of degree than 
anything else ; Cetaceans present a coarser character of bone 
than Pachyderms. At an early period of my investigations 
I was somewhat misled by engravings of whde's bone, from 
which I thought that the canaliculi of its bone were nume« 
rous and fine ; actual observation teaches me that such is not 
the case. The canaliculi in all cetacean bone are, for mam- 
malian bone, coarse, and easily distinguishable from those of 
the elephant, &c. I have now examined both the Greenland 
whale, sperm whale, dugong, manatee, dolphin, porpoise, 
walrus, and seal, and find this characteristic of all — the dolphin 
and seal approaching the nearest in respect of fineness to the 
elephant; for even the ivory-like rib-bone of the dugong 
exhibits canaliculi visibly coarse in comparison with those 
seen in Pachyderms. 

In cetacean bone, especially in the Greenland whale, sperm 
whale, and porpoise, as also in others in a less degree, the 
canaliculi of the free lacunae very often branch out in a long 
and straggling manner, as shown at PI. XIII, fig. 10 ; and this 
appears to be a distinctive characteristic of the whale's bone, and 
more so in the Greenland than the sperm whale ; it is also well 
seen in the porpoise, &c. The bones of both the elephant and 
whale which have been obtained from the Drift are generally 
very perfect as to their microscopical characters. In the fossU 
whale, the free lacunae having coarse, few, and straggling 
canaliculi, give a very clear and distinctive character to its 
bone, while the greater number and greater fineness of them 
in the elephant sufficiently distinguish the bone of that 
animal from the whale. The greater general regularity of 
the free lacunae in Pachyderms, both as regards form and 
direction, affords another test. The canaliculi of the Haver- 
sian lacunae of both the Greenland and sperm-whales oft^i 
run into one another, or dilate in portions of their course, 
especially at the ends, which is a marked distinction from the 
fine and delicate characters of those of the elephant. The 
Haversian tubes, when they are better understood^ will also 
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furnish other clear distinctions ; but it is^ perhaps^ too prema* 
ture^ at present^ to found any arguments upon them ; yet in 
the case of figs. 1 and 6^ it may be seen, especially in the 
latter, that there is no correspondence with the whale. Fig. 1 
is taken from a flat fragment of bone which, if it belonged to 
the whale, must have been a rib. It differs from that of the 
whalers rib as well in its fine and close-grained structure, as in 
the character of its Haversian tubes. The whale's rib appears 
to be made up of cancellous structure, while in the rib of the 
sperm-whale the Haversian tubes expand into the same sort 
of cavities, but I can detect very little difference otherwise ; 
perhaps the canaliculi in the sperm whale are a trifle finer 
and more numerous than those of the Greenland whale. 
Fig. 1 represents a section of rolled Crag bone just adverted 
to ; and fig. 2, fossil elephant from the Drift ; and on the right, 
figs. 8 and 9, the jaw of the whale, recent, and the vertebra 
of the same, fossil : they are accurately engraved, so as to 
show the relative thickness and number of the canaliculi. 
Fig. 1, in its Haversian lacunse, shows the delicacy and dis- 
tinctness characteristic of Pachyderms ; and the free lacunse 
compare in all essentials likewise. The marvellous distinct* 
ness often exhibited in the fossil bone of the Drift elephant I 
have not met with in any Crag specimen; the canaliculi 
more or less are obliterated, but in those parts of the section 
where they are less so the correspondence is visible. Fig. 3 
gives, more highly magnified, the free lacunse of a Crag 
fossil and Drift elephant, taken from different specimens, but 
exhibiting the same characters ; and, in fig. 4, are seen the 
Haversian lacunae of Crag and Drift fossils compared together ; 
and on the opposite side of the plate (figs. 10 and 11) are 
shown the lacunae, free and Haversian, of the recent and 
fossil whale, magnified in a similar degree; by which the 
relative coarseness and numerical proportion of the canaliculi 
may be judged of, as well as their blurred appearance and 
their thickening at the ends, so very apparent both in the 
Greenland and sperm whales. In figs. 3 a, 4 a, representing 
lacunae of the Crag fossils, it will be seen that as much as 
they approach those of the fossil and recent elephant (figs. 3 b, 
4 b, and 12 a and i), so in an equal degree do they differ from 
those of the whale (figs. 10 and 11). I cannot distinguish 
any difference in size between the canaliculi of fig. 4 a and 
fig. 4 b, though, from the more perfect condition of fig. 4 b, 
they appear more numerous. They appear finer and more 
numerous than those of fig. 14 a, which is elephant from the 
Gravel, as also they compared well with those of the recent 
elephant. Not having yet been able to procure the bone of 
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the mastodon^ I am ignorant at present of its correspondence 
with the elephant in this respect. 

The very general similarity of cetacean bone is a great help 
in the matter, and nothing can be more striking than the com- 
parison of recent with fossil bone. Their agreement is shown 
in figs. 8, 9, 10, 11, with which the other figures of Crag and 
elephant bone^ &c.^ bear no likeness. There seems, then, to 
me to be fair evidence, as shown by microscopical comparison, 
that the bones of Pachyderms^ or at least of land animals 
perhaps of more massive proportions, are discoverable in the 
rolled Bed Crag fossils. But perhaps a step even further may 
be gained. Fig. 12 represents the lacunae of the elephant ; 
fig. 5 a those of the hippopotamus ; and fig. 5 b those of the 
rUnoceros ; by which it may be seen that the free lacunae 
in each of these animals differ — ^those of the rhinoceros being 
more distinct and somewhat smaller than the elephant^ s, and 
those of tiie hippopotamus being larger ; and from noticing 
these distinctions, I have been led to suspect that in the 
rolled bones of the Crag several different genera are repre- 
sented. Fig. 13 very much compares with the bone of the 
hippopotamus by the intermixture of sets of larger lacunae, as 
also by the twisted characters of the Haversian bands ; un- 
fortunately the canaliculi are destroyed. Fie. 6, in its more 
perfect la^ie, agrees, perhaps, wit! the rhLo^ros; it has 
nothing whatever cetacean in its character. The Haversian 
tubes, in fig. 6, indicate a land animal, and one that moved 
with some speed over the ground, and such a disposition I 
have not yet found in any cetacean bone. Taking fig. 6, both 
as regards the Haversian tubes^ lacunae, and cansdiculi, it 
affords a most instructive instance of the existence of a land 
animal, of which we can obtain no further information than 
that which a small portion of its bone supplies us with ; that 
information^ however, is important ; and we only wait for 
further knowledge concerning the disposition of the Haversian 
tubes to enable us^ as it were, to replace the fragment in its 
proper position in the skeleton. At fig. 7 is a comparison of 
another Crag fossil with fossil elephant from the Himalayan 
mountains ; fig. 7 a represents the ordinary characters of 
very many of the Crag rolled bones ; fig. 7 b giving a portion 
of the vertebra of the fossil Himalayan elephant. Neither 
specimens of bones are very perfect in details, but are very 
similar in general characters, and appear to have experienced, 
before they became fossilized, a very similar partial decay. 
Fig. 14 a represents elephant bone from the Suffolk Gravel, 
much decomposed and hardly fossilised. This compares well 
with the recent elephant^ and better with fig. 1 than with fig. 2 ; 
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but it is very probable that the different circumBtances atteud- 
ing the fossilization of bones from different formations may 
have the effect of giving a somewhat different appearance to 
them^ and which must be taken into account in deciding upon 
them. To show the extent to which even recent bone may 
be decomposed, if only exposed for some time to atmospheric 
agency, I have introduced, at fig. 16 6, a section of the 
spinous process of the vertebra of a porpoise picked up off 
the shore at Felixstow. In outward appearance the vertebra 
was unaltered, but the continued action of the elements has 
obliterated all iatemdl microscopical organization in the bone. 
You may search in vain for lacunae, canaliculi, or Haversian 
tubes. This same destruction of microscopical structure^ 
more or less, I have observed in bones that have been buried 
in soil for a length of time, as grave-yard bones, or have been 
otherwise exposed to the action of decay ; and it is not enough 
in inquiries of this sort to acquaint ourselves with the cha- 
racters of recent or perfect bone, but we ought also to know 
the different appearances or stages of decomposed bone, and 
for this purpose I have examined half-decayed bone, such as 
may lie tossing about in the soil of a garden, or have been . 
buried in loose material. However decomposed bone may 
be when even the Haversian tubes are obliterated, yet here 
and there possibly may be foimd a stray lacuna with pretty 
perfect canaliculi ; and so distinctive appear to be the great 
classes in this respect, that one perfect lacuna, with its 
canaliculi, is enough to decide the class of vertebrata to 
which the bone belongs. But I fancy had I brought forward 
any fossil bone as much decomposed as the recent bone is 
that I have figured at fig. 14 b, and attempted to prove even 
in its decomposed state that it might have been mammalian, 
no one would have believed me. And this should teach us 
what great caution is required before we reject as not mam- 
malian any fossil bone which has been more or less exposed 
to those destroying influences that appear to date the be- 
ginning of their operation even in primaeval times. And it 
IS a matter of great wonder that, in spite of these sinister 
influences, so much of their true characters are yet retained 
in bones that have fallen under their sway for ages ; and we 
can only accoimt for it by the presence of an antagonistio 
principle by which organic substances are changed to fossils, 
and thus decay becomes arrested when once the magic wand 
of petrifaction has touched their particles, which before were 
ready to take wing and fly away. 

To sum up : — ^A very patient comparison of cetacean and 
pachyderaud bone^ both recent and fossil, with the Bed Crag 
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foBsilB^ such as are shown in the plate^ having established 
in my mind the leading distinctions that appear to exist be- 
tween the elephant and the whale as respects the micro- 
scopical characters of their bone^ though I cannot positively 
identify the Crag fossils with either the recent or fossU 
elephant^ yet their much greater analogy with the elephant 
than with the whale^ their agreement in all essential par- 
ticulars with the pachydermal type, — (as indicated by the 
greater fineness and number of the canaliculi, by the greater 
uniformity of the lacunae^ and also, with great probability, by 
the characters of the Haversian tubes) — induce me to con- 
dude that the animals to which such bones once belonged 
were not truly aquatic in their habits, but were land animals, 
or, if at all aquatic, that they had the means of terrestrial 
progression such as are enjoyed by large Pachyderms. The 
considerable thickness of the cortical portion of the bone in 
these Crag fossils appears also to afford another argument 
against their cetacean origin, for the apparently massive jaws 
of the whale have only a thin coating of cortical substance 
enclosing the cancellous structure. I do not know why wc 
• should disbelieve the evidence I have adduced of the existence 
of these Pachyderms, when portions of the teeth of the mas- 
todon have been obtained from the Red Crag, of which there 
is a roUed fragment in the Museum of Bury St. Edmunds. If 
the rolled bones which I have examined are cetacean, they are 
microscopically distinct from all known Cetaceans which I 
have had the means of examining ; but supposing I am mis- 
taken, still the subject is of sufficient interest to justify an 
inquiry, nor am I aware that the attempt has been made 
before, either to draw a comparison between the microsco- 
pical characters of the bone of Cetaceans and Pachyderms, 
or to figure any of the rolled bones of the Suifolk Crag. 

But the question arises, where and when did these 
animals live? Fresh disclosures are now daily coming to 
light in reference to the ancient mammalia of the earth. To 
say nothing of the Microlestes of the Trias of Wirtemberg, 
or of the rib-bone from the Lyme Regis bone-bed, and which 
the inimitable engraving of Mr. Tuflfen West, as given in 
the 16th number of this journal, shows could have belonged 
to no other animal than a mammifer, nor to mention the 
four Stonesfield mammalian jaws,* one of which, the Stereo^ 
gnathus ooliticus, I discovered myself, we have now the 
annoxmcement from Sir Charles Lyell, in his Supplement to 

* That is, of four distinct animals, viz., Ampkitkerium PrevosHi, A. 
Broderipii, Fkareolotkerium Bucklandi, and m j Stereo^naihus Ooliiictft, 
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the fifth editign of hiB ' Manual of Elementary Geology/ of 
the discovery by Mr. Beckles, in the Middle Purbedc Ocdite^ 
of about fourteen different mammifers; and it ia irorthy of 
notice that all these animals were of small eize, the lai^est 
not exceeding a rabbit. Are we to suppose that no large 
mammifers were cotemporary with these living creatures, 
and may it not be Just passible, thai in the Bed Crag of 
Smffalk, exist the mammalian relics of cotemporaries of 
Stereognathus, of Spalacotherium^ and Plagiaulax. The 
giving utterance to such an idea may^ in the eyes of some, 
convict me of geological heresy ; but if we look a little into 
the facts of the case^ it will perhaps not appear so imaginaiy 
as at first sight. The first question to consider is, did they 
belong to the Bed Crag or Pliocene period? or, in other 
words, were the animals living about the time of that 
formation ? If so, supposing that inundations and riven 
-conveyed these once ponderous bones to the sea, and the sea 
then rolled them, they must have become fossilised after 
they were deposited in the Bed Crae; but, on the contrary, 
they show evidence of having been fossilized anterior to their 
having been rolled — they have still the gloss upon them 
that they acquired when they formed the shingle on the 
beach. They were veritable stones then; if they had not 
been so, all trace of the structure of bone would have been 
obUtera^, whereas this structure is often marvellously pre- 
served. There must then have existed some deposit that 
once contained the fossils in a more perfect oonmtion, and 
where they became petrifactions ; the older Tertiary beds 
in this country, with tiie exception of a cetolite and 
several cetacean fragments found in the London Clay^ 
affording no clue as to their primary sepulture; and sup- 
posing them to be the spoils of Eocene deposits, we have a 
right to expect to find them there in greater numbers and 
perfection. I cannot think, then, that the deposit to which 
they primarily belonged is anvwhere developed in this 
coimtry; and they might have lived, for aught we know to 
the contrary, when OoUtic forest trees grew in Portland, and 
have trodden down beneath their feet tropical cycadites. K 
a roUed fiint is picked up, though time has altered its 
outward appearance, there is no difficulty in determining 
whence it came, though we may not be able to follow 
it through all the journeys it has made since it became a 
hard substance ; and so the mineral characters of the Crag 
fossils seem to afford the best, perhaps the only due to the 
time when they formed parts of living beings, and these cha- 
racters appear to agree with those of fossilized bone belonging 

VOL. V. s 
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to a period anterior to tlie Tertiary strata of tliis country. 
Surely, if the bones of tlie iguanodon had found their way 
from the Wealden to the Red Crag, and had been rolled and 
tossed about in tr^^nsiiu, they would have presented to the 
eye very similar mineral characters ; . in fact, I have a small 
portion of roUed bone in Oolite, having the same gloss and 
fracture; but as this is not a microscopical question, I need 
not pursue it any further. 

If the assumption of Sir Charles Lyell is worthy, as it 
seems to be^ of our consideration, and that, to quote his 
striking language, ''we may now with more confidence 
assume that the sea of the Coralline Crag was open to the 
south, so that shells of southern forms lived in it^ until at 
length the bed of the sea having been upraised 650 or 700 
feet, all communication with warmer latitudes was cut off, 
and the fauna of the Red Crag acquired its more boreal 
characters ;" then^ upon this hypothesis of a sea open to the 
north, and by the destruction of strata as well, fragments of 
fossil bone would have got into the Crag sea, as Dnft fossila 
now are continually doing on the Norfolk coast, and were 
rolled along the beach perhaps for ages, and during which 
they might have travelled considerable distances. How little 
should we have known of the animals whose bones have 
been found in Kirkdale Cave, if Hysenas had not resorted 
there. So in reference to the rolled bones of the Red Crag, 
the accidental circumstance of their having been treaisured 
up therein as relics of the ravenous sea, has given us a 
knowledge of them which otherwise we could not have 
obtained, whether they belonged to the Tertiary or Secondary 
epoch. 



On " Finders ^^ for Microscopes. 
By Arthur M. Edwards, of New York, U.S.A. 

The importance of having an instrument, simple, and at 
the same time accurate, for the purpose of registering objects 
mounted on microscope-slides, so that they can easily and 
with certainty be again found, has occupied the minds of 
microscopists at different times ; and several pieces of appa- 
ratus, more or less complicated, have been the result. 

Perhaps the best of these is that invented by the late 
Professor J. W. Bailey, whose recent loss cannot be felt more 
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by his countrymen, than it will be by the lovers of science 
in Europe.* 

In the report of the committee of the Microscopical 
Society, appointed to consider the subject of an efficient 
finder for the microscope, the following properties were con- 
sidered essential: — '* First, It should be applicable to any 
microscope, whether furnished with stage movements or not ; 
and it should not preclude the use of those movements. 
Second. It should not require new labels to be placed on the 
slides, or any mark or index to be made upon them. Third. 
It should not be nec^sary to remove the slide or finder for 
the registering or finding of every separate object. Fourth, 
The divisions on the index should be easily read. Fifth, It 
should allow the microscope to be used in the inclined posi- 
tion; and — Sixth, It should be cheap, and simple enough to 
be constructed by any one possessing a moderate amount of 
mechanical skill.^^ 

The first of two instruments which I am about to describe 
fulfils all of these requirements, if we except, perhaps, that 
one which says it should be so simple that it might be made 
by the microscopist himself. It is true that mine could 
really be so made ; but when we wish for exactness in gra- 
duation in an instrument of this kind, it is best to have it 
so graduated by a proper workman ; and I have had mine 
engraved, so that I might have as many impressions as I 
should need, all alike in the essential point of correct 
graduation. 

As the slides mostly in use are those of the dimensions 
recommended by the Microscopical Society (of three inches 
by one), I have had my indicator made to that size; though, 
of course, as will be seen firom the description, it could be of 
any dimensions. 

Before describing the indicator itself, I shall speak of the 
preparation of the microscope necessary for its use. 

The stage is ruled with two lines across it, intersecting 
each other exactly in the centre of the field of vision ; and 
in the case of those microscopes having mechanical stages, 
these lines are continued across a circular piece of glass, 
which is made to fit into the hole in the stage, and the point 
where they cut each other is always brought into the centre 

* Professor Bailey has bequeathed to the Boston (U.S.) Society of Na- 
tnral History his whole microscopical collection, contained in books, with 
iui index-volume, his collection of A]g», his rough material for microscope 
research, including his cabinet of minute fossil animal and vegetable forms 
together with his microscopic memoranda and unpublished papers, and hit 
very valuable library of microscopic and botaniou works. 
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of the fie^d by the stage movements when the indicator i» 
about to be used. This ruling of the stage and circular piece 
of glass can, however, be done away with, by using a caid of 
the same dimenmons as the stage on whidi the two line* are 
drawn with a. fine pen, and a circular portion in the centre 
made removable by a hinge or otberwiae. 

The indicator itself is a slip of paper tbe same eise as the 
slide, vis., three inches by one, as seen in fig. 1, and has two 



Fig. 1. 

lines drawn across it, one inch from each end, which arc 
graduated in fiftieths of an inch. At one tenth of an inch 
from each side, a line is drawn connecting the others, and 
these are also graduated in fiftieths of an inch.* By this 
arrangement tbe horizontal lines, which are numbered from 
left to right, bear the figures to 60 ; and the perpendicukr 
ones, in which they run from top to bottom, from to 40. 

On one end of the paper is a space for the number of the 
slide, and on the other, one for the description of the object 
mounted thereon. The blank space of paper between the 
scales is cut out, and after writing (in the parts assigned to 
them) the number and description of the object, tbe indicator 
is fastened to the glass slide with its face to the opposite side 
to which the object is ; so that the graduations can be read 
through the glass, which serves to preserve both them and 
the label from being soiled. 

When we wish to use the indicator, we have simply to 
place the slide on the stage; and when we find an object 
that we wish to register, we bring it to the centre of the field 
of vision, and then observe what numbers the two lines (as 
a a' and & b', in fig. 2), ruled on the stage or card cut. 

For instance, in the, figure they cut 40 in tbe horizontal 
scale, and 15 in the perpendicular one; and, auppoaing the 

* Tlic United Sules incli ta tbe some m tbe Engtub. 
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object to be a Piniuiiaria ffrandit, We register it thus, — Pin- 
NUMria grmtdit, |j, together with the number ik the slide. 



Kg. 2. 

I have &iuid it very often couTenient to mite them on the 
back of the indicator itBeI£ 

When the lines on the stage <^3 not exactly correspond to 
one of the lines in the graduations, but foil between them, 
we can, with safety, guess at the distance (thus 25, 6, or 25, 2) , 
as I have found tjiat, though ia this case the ol^eCt may not 
ahnifs, when it is looked for again, be found exactly in the 
centre of the field of vision, it will generally be within its 
limits. Sometimes, however, the slide may be shifted, so as 
not to lie parallel with the registering lines, and, oonse* 
quently they will not cut the same numbered graduations on 
opposite acaJes ; thus, they may cut 30 in the upper horiEontal 
line and 20 in. ^ lower, 10 in the right hand perpendicular 
line and 20 in the left ; in this case we regiater it thus hxi*, 
or else bring it so that th^ will coincide. In the example 
given it would be 25 in the horizontal and 15 in the perpen- 
dicular lines. 

It will be noticed, that thot^h there may be faults in the 
graduation of this indicator, it will not make any essential 
difference in its use, as the indicator ia never removed from 
the sbde which it registers, and therefore, as I before men- 
tioned, it Ailfils the sixth condition of the committee, and 
can be made by the microscopiat himself. 

I herewith tend a few impresuons of this indicator, with 
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the hope that thii little contrivwice mfty pfrove of w miu^ 
use to others aa it has been to me, cheerfully aubmitting it to 
the conaideration of microacopiata. 

My BecoDd instmmeDt I A&are to call a reffutrar; it is, in 
&ct an indicator, adapted to the nae of nuCToaoopea with 
mechanical etagea only, and will be found represented in 
figs. 8 and 4. 

Iq theae illaatra^ons (3 and 4] the stage is three inches hj 



Fig. 3. 

two, although, of course, this contrivance could be adapted 
to those of other dimensions. The stage, s, has a stnp of 
brass, b, fastened to it, of the thickness and length of the 
glass slides. This strip is arranged, at one half an inch 
from a line drawn through the centre of the circular hole in 
the stage, so as to bring the centre of the slide into the 
middle of the field of vision. 

On one side of the stage, at one and a half inch from the 
centre, is fixed a piece of ivory, i, measuring one and one 
tenth of an inch each way, and ruled with lines cutting each 
other across at one fiftieth of an inch apart i* the side strip 
(aa a, in fig. 8] is reserved for the numoers, which run from 

* In the flgnre, the liiiei are repnMiit«d at only AU> of an inch tfut, 
to uvt Uu engnrw tioubli. 
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top to bottom^ and the bottom strip (as b in the fig.) is also 
reserved for the same purpose^ in which they run from right 
to left. 




Fig. 4. 

' ■ ' t' 

When the slide is placed on the stagie it rests against this 
ivory scale and the brass guide-^trip, so that it coincides 
exactly with that of the fiield of vision. A strip of brass is 
liow bent into the fbim seen in the figure^ c^ and fastened 
at one end to the &ied stage on which the other moves^ at o. 
The odier end is brought to a fine point/ and is blackened/ 
80 that it can be easily seen upon the ivory registrar. . This 
strip or pointer is so arranged that when the moveable stage 
is brougnt perfectly square with the fixed one^ its point rests 
at 50 in the upper zero line. 

' From an examination of the figures^ it will be at once, seen 
that^ as the stage is moved in any direction^ the riegistrar 
moves under the pointy and when we find an object which we 
wish to register^ we look at the pointer and observe the lines 
it points to^ and write them down in the form of a vulgar 
fraction^ i. e., the numbers on the scale a, above the line^ and: 
those on ft below.* 

: This registrar will be found to be of use on ^ searching a; 
slide for the first time^ as we can begin at zero and travel 
across to 10 ; then^ £Eklling one or two graduations^ we return 
across the scBle^ noticing the object by the way^ and in this 
manner we traverse the whole portion of the slide upon which 
the objects are placed. 

This instrument will not be of so extensive an application 
as the one first described^ but still it would be found useful 
when attached to microscopes having mechanical stages. 

* I should perhaps mention that L have fbund the best substance for 
attaching the paper indicator to glass slides to be the so-called '* mucilage" 
sold at stationers' shops. 
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An Adjxtstable Indbz Point for the Scalb to be u$ed as a 

Maeuk. By W. K. Bbidgman. 

In parrying out the pincroleB laid down by the oonuiiittee 
appomted by the ooimcil of the Microscopioal Society^ I have 
■uoceeded in producing an arrangement capable of doing 
douUe duty — serving as a '' marker/' and^ at the same time, 
being an index to the scale as a '' finder '^ — so that eith» or 
both may be used upon the same object at any time without 
ipquiring a separate carrier^ or interfering with any of the 
arrangements either of the slide or the object-glass. 

Nowj althoogh a mark upon the label, or on the end of 
the slide itself, may be held to be inadmissible as a jMrmonai^ 
record, abundUmt proof has already been afforded that, by the 
present contrivance, much time may be saved, and tiie ordi- 
nary use of the microscope greatly mdlitated. 

I look upon the objects we are seeking to attain as two- 
fidd: 

1st. To save one's own time; and 

2d. To secure identity, either for oneself, or to enable 
other observers to find with certainty the particular speci- 
.mens intended for their examination. 
. As securing both these important objects, I offer a plan 
which is almost instantaneous in action, both for '' markuig'' 
and f<»r '' finding,^' and so easy of application, that it may 
readily be used by the veriest tyro in microscopic manipula- 
tion. It is also simple in construction, and capable of being 
applied to every form of instrument. But as very few micro- 
scopists are mechanics, no plan can be. fiilly carried out 
unless our London makers tiJLC up the sulgect, and indude 
finders in the purchasable furniture of the microscope. 

The method of arranging the index, as describ^ in the 
report given in your number for October last, p. 95, leaves 
the space between this and the centre of the field an arbitrary 
distance. In our own plan, this space is fixed at one inch 
from the o^ect, in a line parallel with the lower edge of the 
sUde, The reason for taking this standard of measurement 
£s^that, as the ordinary slides (three inches by one) contain 
three square inches, allowing the centre inch for the recep-: 
tion of the objects and their cover, a square inch will remain 
at each end, to be used, either ior the label as a marker, or to 
be covered by the scale as a finder; and any two points, one 
inch apart in the same horizontal line (measuring firom any 
point m the middle inch to any position in the other inch at 
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either end), will bo represented, in exactly a correBponding 
position the counterpart <^ any spot in the one most en 
neceasity fsH within the area of the other. In onr finder, thia 
distance being first determined upon, a slide prepared tat the 
purpose, is tranaferred to the inatnunent, which then becomei 
the mediom finr meaanring^ a similar distance npou any other 
alide. Theam),A,fig. I,carryingtheindex,iamaaeafixtnreto 



the inatrument, and ia brought to the right aide of the object> 

ri aa the most convenient position. Tbe index itseu, a, 
1, is a piece of steel wire, about one tenth of an inch in 
diameter, and an inch and a half long, sliding up and down 
in a brass tube, c, at right angles to the end of the arm, a, 
and vertical to the stage plate. It is also adjustable by the 
two screws, o, d, which unite them. This wire is filed to a 
point, notched at the bottom with two grooves crowing each 
other, and may be raised or lowered by the cross pin, e, 
working in guide slots at the upper end of the tube, which is 
also cut and sprung at the lower end to prevent lateral 
motion. The point is thus kept always in the same relative 
position, and may be easily adjusted by the following jm>- 
cess: 

Take a plain glass slide, and paste or gum a strip of paper 
9paa it, about two indies and a naif in length, as in fig. 2, a. 
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Draw a line parallel to, and half an inch from., tbe lower 
edge of the slide. On this line make a minnte hole, an iiicH 
and a half from the right hand end, and, with a pair of 
compaaaea set correctly to an inch, place one of its points in 
the hole, and, inking the other point to render the spot 
conspicuous, mark the place on the right hand end of the 
slide. There will now be one mark — a minute hole, b, near 
the centre of the slide, and another — an ink spot, c, one 
inch to the right of it. Place this slide upon the st^e, 
using the clip to keep it steady in its place, having first 
adjusted the stage plate perfectiy square, and the body of 
the inBtrument, if moreable, well np to the stop. Bring the 
hole, B, into focus, and as near to the centre of the field as 
possible ; then adjust the point of the index, b, fig. 1, accu- 
rately over the centre of the ink spot, and t^hten the 
screws, d, d, to fix it in that position. The papered slide 
b^ng removed, and aiur olgect mounted on a slide, with a 
plain piq>er label, p, fig. 1, previously fastened upon it, 
being now brought into the centre of the field, tune the 
style or index, b, fig. 1, and, with a common pen dipped in 
ink, touch its point, press it down gently till it touches the 
paper label for an instant, and a neat, little, round dot will be 
the immediate result. At any ftUure time, by merely placing 
this dot, a» 6, fig. 2, again under the point by which it teas pro- 



daced, and which may be done in a few Mconde, the ofyect 4, 
fig. 2, wiU (j/* courte occupy iti former potition in the centre 
of the field. 

In arranging a cabinet of Desmidite, Diatomace», or any 
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other mixed objects, motinted dry or in any stiff mediom, it 
is fiir better that every species should he represented by one 
or more slides, i^oring, as much as possible, everything else 
ther may contain, and this plan affords by &r the readiest 
and quickest means of accomplishing this end ; and with 
reference to larger or even conspicuous objects, which, when 
placed upon the stage, are prevented from being seen by the 
setting of the object-glass, and are thus often troublesome to 
get into the field, it will be found an invaluable osaiBtauce. 

The same label may contain both the name and the dots of 
registry, and different coloured inks may be used for different 
objects, 08 well as labels be put upon both ends of the dide, 
and no reference having to be made elsewhere, the object 
can be placed at once upon the stage in its proper position. 

The label should be somewhat larger than tne cover, and 
fixed upon the slide with its centre as near an inch from the 
centre of the cover as possible. This may readily be done 
fay using another slide as a measure, holding it crosswise 
behind tiie one to be labelled, so that the two edges bisect 
the cover and the label equally. 

To prevent the labels becoming detached, the gUda tmut 
be perfectly chanted from greaae and the paper Ihoroug/Uj/ 
damped prior to unn^. A few hours' confinement in a tin 
box with damp sand will render the ready-gummed lahela 
well conditioned for adhering. The only objection that con 
be ui^ed against using the label is the possibility of its being 
lost, but tluB can only arise from defective manipulation. 

To complete it as a finder with a scale, the first step will 
he to provide a stop, d, fig. 2, on the right side of the atoce 
plate. This should be so adjusted, that when the hole, b, in 
the nwpered slide is. in the field, the movements of the stage 
shall be central, and the shde in the middle of the stage 



Fig. 3. 
plate. A Tery thin plate of brass, a, fig. 8, about an inch 
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and a quarter square (upon which the paper scale is after- 
wards to be fixed), is now made to rest over the right hand 
end of the slide, but without touching it, lying upon the 
stage-bar at the bottom, and the end bar or stop, d, at the side. 
Instead of being a fixture in this position, three steadying 
pins, soldered into the under side of the plate, a, fit into 
corresponding holes, 1, 2, and 3, fig. 2, in the stop and stage 
bar, and keep it peifectly steady and tight, and yet, by means 
of the handle, c, fie. 3, allow it to be taken off or replaced 
in an instant. A imannd or groove leading to the left-hand 
hole, 8, fig. 2, of the stage bar, serves as a guide for directing 
the pins to their proper places, and if a milium thickness of 
dide be used, the plate may be fitted so close upon it as not to 
be in the wav of the object-glass. Upon the brass plate, a, 
fig. 8, fasten the paper scale, b, either with paste, gum, diamond 
cement, or shell-lac. The hole, b, in the papered slide, being 
in the field, and the slide dose to the stop and the stage bar, 
put the centre of the scale carefully under the point of the 
index, and see that the horizontd lines are parallel with the 
lower edge of the slide, by passing the scale backwards and 
forwards under the index ; or, in this way its place may be 
accuratdy ascertained and marked beforehand. 

As covers are sddom required larger than thi^e quarters 
of an inch in diameter, the scde, b, need be only nine tenths 
of an inch square ; eight tenths being used for the divisions, 
and one tenth at the bottom and right hand side being 
occupied by the numbers. The divisions being fiftieths of 
an inch, there will thus be onlv 40 each way, and the centre 
wiU read 20, 20, the first number referring to the top of the 
scde, and the right-hand number to the right-hand side of 
the scde. 

, As a finder, in its application to an instrument devoid of 
stage movements, an additiond loose stage plate, similar to 
fig. 2, will be required to carry the scde and the stop, but 
used merdy as a marker, the usud sliding stage-bar will 
suffice. 

A piece of common looking-glass, about an inch square, 
G, fig. 1, attached to the body of the instrument on the left 
side, by a split ring, may be made to throw light from the 
lamp upon the label or soile, and render the marks legible 
without interfering with the object-glass. 

Although where this instrument has been already applied, 
the same form and position have been retained, it by no means 
follows that other arrangements may not be found equally 
if not more convenient; as, for instance, the adjusting 
screws, d, d, fig. 1, may be made to work with milled nuts. 
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and the arm^ a^ fig. 1^ may be attached either to the base of 
the stage, the side of the swinging firame of the bar, or even 
to the bar carrying the body and slow motion. In the latter 
case it will require the style to be longer, and to have a 
greater range of vertical movement, or a separate adjustment 
may be required to meet the extreme variation in the dif- 
ferent lengths of object-glasses. In every case, whether used 
as a marker or finder, changing the object-glass will necessi- 
tate the papered slide, fig. 2, being first applied to test the 
relative positions, and if the object be in any part of the 
field, it will be easier to allow for this than to idter for every 
occasion, but as most observers work principally with th« 
quarter, this will seldom be required. 

By description, even with the assistance of figures and 
diagrams, it is generally extremely difficult to render the 
action of any mechanical contrivance so intelligible as to be 
readily comprehended. In the present case, however complex 
and tedious it may appear, simplicity is one of its greatest 
merits, and when seen in use has invariably won for it instant 
approval. All the minutise, so far as I can find, have been 
given for its construction, but should any further explanation 
be desired, I shall have much pleasure in replying to any 
commimication on the subject. 

On a former occasion, a slight but important omission led 
to an unfavorable conclusion. In his work on the micro* 
scope. Dr. Carpenter, in quoting firom a previous number of 
the Journal, our contrivance for scratching circles upon the 
glass, objects to the use of a diamond, as liable to cut or 
star the cover. Omitting to state that the splinter of dia- 
mond should have its point rubbed once or twice on a piece 
of Turkey stone, to give it a scratching instead of a cutting 
edge, might reasonaUy lead to the above conclusion ; but 
with this precaution no firacture has ever occurred, and we 
have marked test-objects under the thinnest covers as deli- 
cately and as perfectly as can be wished for. 
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CoNTEiBiTTioNs to the HisTORY of the Development of the 
Sfonoilljb. By N. Liebebkuhn. (Miiller's 'Archiv/ 
1856, pp. 1—19, 819—414.) 

Or the above long and valuable communication we have 
space to give only the following abstract. 

The constituents of the SpongUUe, which have up to the 
present time attracted the attention of observers, are the 
following : 

1. The skeleton, consisting of siliceous spicules of 
various forms. 

2. The interstitial gelatinous substance. 

3. The gemmul(B, as they are terkned, furnished with 
a pore, and having either a smooth shell or surrounded 
by amphidiscs. 

4i. Motile corpuscles occurring at certain seasons, and 
which are supposed to effect the reproduction of the 
sponge, and wluch, according to Hogg, move in conse- 
quence of an endosmotic action, and, according to 
Laurent, by ciMa. 

As regards the marine sponges. Grant notices similar cor- 
puscles, which are ciliated at the anterior end, but not 
posteriorly; Quekett, however, states that he is unable to 
confirm this observation, and gives a totally different exposi- 
tion of the mode in wluch reproduction is effected. Sper- 
matozoa have been described in Tethyum by Huxley, and by 
Carter in SpongiUa, 

LieberkiUm's observations were almost exclusively confined 
to Spongilla fluviatiHs. 

1. With respect to the skeleton, Lieberkiihn observes that 
the spicules are not united at the base by a siliceous material, 
as stated by Meyen, but by a substance destructible by heat. 
The spicules are usually arranged in aggregate bundles, 
which meet point to pomt at an obtuse angle, and project 
slightly above the surface of the sponge. 

Minute portions of the gelatinous substance exhibit under 
the microscope anueba-like movements, respecting which it 
is unknown whether they are vital phenomena, as supposed 
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by Dujardin^ or referable to a piDcess of decomposition. 
Other portions presented on part of their surface a kind of 
long cilia, by means of which they moved rapidly from place 
to plaoe^ throwing out^ at the same tiine^ processes from the 
non-ciliated part of the surface^ and again retracting them^ 
exactly as do the Am<Bb€e. Lieberkiihn never observed the 
ciliated particles in the winter^ nor before the spring ; in the 
former season he noticed only those exhibiting the amseba- 
like motion. But these portions, which are always to be 
obtained when a living SpangiUa is spread out .upon the 
object-glass, are by no means amorphous masses, as figured 
by Dujardin, but among them may frequently be recognised 
structures having the form of a cell ; and this is the case 
more especially in the winter, at which time the granular 
substance is less abundant. When the amieba-like movement 
has ceased, these bodies are seen to contain a nucleus and 
nucleolus. The entire sponge is composed of this kind of 
substance. Though employing for convenience the term 
'^oell,^' Lieberkiilm states that he has never succeeded in 
discerning a " cell-membrane ^' around these particles. 
Among these '^ cells ^' he often observed bodies containing 
foreign substances, such as BacUlaruB, &c., but which, in 
other respects, fully resembled the sponge-cells, and were 
also furnished with a nucleus, though unprovided with a 
contractile vesicle. They protruded and retracted motile 
processes, and it is not impossible, he thinks, that they may 
really be Anuebie, which are sometimes without a contractile 
vesicle. Actual Anuebm with a contractile vesicle are by no 
means rarely contained in the sponge. 

The Spongilla in general, especially in winter, are the 
habitation of an abundant infiisorial life ; he has observed 
abundance of Paramecium aurelia, P. colpoda, ChUodon cucuU 
hduSf TVachelius, Amphilepttts, Prorodon, Loxodes, &c. 

The oemmules. 

The living SpongUhe are often seated, not immediately 
upon the wood, stone, &c., upon which they may be growing, 
but separated from it by a peculiar, dark-brown substance 
often several inches thick, lliis mass is composed chiefly of 
the remains of the dead sponge, empty gemmule-cases with 
their amphidiscs, various forms of siUceous spicules, &c. ; 
and occasionally there may be foimd in it gemmules still 
retaining their brown colour and contents capable of deve- 
lopment. 

Dead SpongHUe arc sometimes so thickly studded with 
gemmules as to present in consequence a gray or greenish 
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ooloiir. In the lowermofit layers of tiie living sponge^ con- 
tiguous to the dead portions^ there occasionally occur large 
quantities of glittering white gemmules^ but^ except in 
colour, otherwise like the brown ones, and containing, like 
them, spherical bodies, composed of larger and smaller £ftt- 
like granules 'and an albuminous, substance. These bodies 
are about the size of the largest sponge-cells, and are readily 
broken up by pressure. Others, again, may be seen with a 
Tcry delicate case, though furnished with rer^ transparent 
amphidiacs, and in these gemmules the contained spherical 
bodies are less readily broken up. When a portion of sponge 
containing gemmules of this kmd is torn asunder with a 
fine needle under water, some whitish, ill-defined, spherical 

Grtions, oi^ about the same dimensions as the gemmules, will 
noticed. They present the following characters : 

They are constituted of two distinct substances, one 
external, having a low refractive power, something like the 
common sponge-cells, and an interior spherical mass, with 
strong refractive power, almost like collections of fatty 
particles. When one of these bodies is crushed, it breaks 
up into cell»form structures of two kinds, and both about 
the same size as the sponge-cells. Those of which the inte- 
rior highly refracting part of the corpuscles was composed, 
cohere together, and are constituted of a motile saroode 
substance. The outer layer appears to be composed of 
firmly agglutinated ceUeeform globules, some very closely 
resembling the sponge-cells in the disposition of the nudeos 
and nucleolus, whilst others inclosed ampludiscs. Some of 
the amphidiscs thus contained in the cells were perfect ia 
form, and others obviously only in process of formation. 
The amphidisc-cells did not present any nucleus, but were 
very distinctly defined. 

Occasionally Lieberkiihn noticed among the white gem«- 
mules, some which, together with bee amphidiscs, supported 
on their transparent investing membrane others contained 
in vesicles or cells. From what he observed, he c6n- 
cludes that the above-described bodies represent inmiature 
gemmules. He is unacquainted with similar phenomena in 
the case of the smooth gemmules, remarking only that up to 
the present time he has never noticed, in one and the same 
portion of sponge, gemmules with amphidiscs together with 
smooth ones at the same time, although both forms occur at 
aU seasons. 

The usual contents of the gemmules have been described 
by Meyen (Miiller's 'Archiv,' 1839, p. 88) . In many instances 
Lieberkiihn found that the globular arrangement no longer 
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existed^ the globules being replaced by granules exhibiting 
an active molecular motion. 

That the gemmules are formed from agglomerations of 
sponge-cells may be readily proved in the branched sponge 
containing smooth gemmules. In a longitudinal section of 
a suitable portion we find — 

1. Gremmules which are perfectly developed and consist of 
a smooth case and numerous globular bodies^ first accurately 
investigated by Meyen; each of these globular bodies con- 
tains an albuminous fluid and numerous highly refractive 
vesicles ; it is about the size of a sponge-cell^ and is rapidly 
disintegrated in water. 

2. Gemmules having a distinct cascj and containing^ besides 
the globular bodies of Meyen^ corpuscles resembling these^ 
but differing from them in the circumstance that they throw 
out protean processes as do the sponge-cells. 

8. Gemmules with distinct case^ and furnished with a 

f)ore^ and containing only corpuscles of the nature of those 
ast described. Some of these corpuscles contain a nucleus 
and nucleolus similar to those of a sponge-cell, from which 
they differ apparently only in the circumstance that they are 
filled completely with the vesicles above described. 

4. Spherical masses of the same size as the gemmules, and 
composed of the motile corpuscles just noticed and of dis- 
tinct sponge-cells. These sponge-cells have a distinct nucleus 
and nucleolus, and besides these, contain a very finely granu- 
lar substance, dispersed either uniformly throughout the 
entire cell, or collected into minute spherical masses ; these 
spherical masses have the same dimensions as the vesicles 
above referred to, and in many cells they are associated with 
several of these vesicles. On many of the spherical agglo- 
merations of cells an excessively delicate structureless mem- 
brane may be already noticed. 

It would appear, therefore, that the '^ globules " of Meyen 
are nothing more than altered sponge-cells. 

The autumn is the most favorable season for observing the 
process of their foraiation. 

With respect to the destination of the contents of these 
gemmules, Lieberkiihn first quotes Mr. Carter's observations 
recorded in the 'Annals of Nat. History' (2d ser., vol. iv, 
p. 81, 1849), whose description of the mode of formation 
and composition of the gemmules pretty nearly accords with 
his own, and then proceeds to say that he has never suc- 
ceeded in causing the expressed contents of the gemmules to 
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become developed. He has never seen sponge^cells produced 
from them in the way described by Mr. Carter, and asserts 
that the process of development is entirely different from 
that stated by that observer. The first change in the gem- 
mules was noticed in March. The cells no longer liquefied 
as before in the water when expressed from the gemmule, 
and exhibited amaeba-like motions like the common sponge- 
cells. In many of the cells two nuclei with nucleoli might 
be observed, and, upon the whole, the larger vesicles did not 
contain so many cells, and presented a greater proportion 
of finer granules. 

He placed a number of these gemmules in watch-glasses, 
and exposed them to the sun for some time every day. In a 
few days a 'fine white deposit might be seen surrounding 
some of the gemmules, which was found, under the micro- 
scope, to be composed of an agglomeration of coherent 
sponge-cells, which was still in connection with the contents 
of the gemmule through its pore. This substance was firmly 
adherent to the bottom of the glass. In other gemmules 
the extracted cellular substance was situated, not on the side 
next the glass, but upon the upper side, — in fact, wherever 
the pore was placed. The escape of the cellular substance 
was very slow, so that the case was not completely emptied 
under four days. The development of the sponge, therefore, 
would seem to take place by the escape of the contents of 
the gemmule through the pore. The external surface of 
the cellular mass thus protruded gradually becomes trans- 
parent, no longer exhibiting the large vesicular structure it 
before possessed, and presenting instead the minute granules 
characteristic of the common sponge-cells. Conical per- 
forated eminences afterwards make their appearance upon 
this nascent sponge-substance. The same process takes place 
in the gemmules which have been retained within the homy 
skeleton of the sponge ; but in this case the cellular substance 
produced from each gemmule coalesces with that from the 
contiguous gemmules, and the whole forms a continuous 
mass, which necessarily assumes very much the form of the 
original sponge, owing to the circumstance that it is deposited 
upon the old skeleton. f 

The commencement of the formation of spicules was 
observed by Lieberkiihn about the sixth day after the expul- 
sion of the contents of the gemmules. On breaking up the 
cellular substance, extremely delicate needles might be ob- 
served, some of which were smooth, whilst others presented 
a rounded swelling in the middle. The fturther development 
of these spicules will be noticed below. 
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Lieberkiilm notices four kinds of gemmulea characterised 
respectively by their cases or shells : 

1. Those with smooth cases. 

2. Those with stellate amphidiscs. 

3. Tiiose with amphidiscs^ in which the discoid extre- 
mities are entire and not stellate. 

4. Gemmules^ whose case^ instead of amphidiscs^ is 
furnished with minute, usually slightly curved, siliceous 
spicules. 

• Motile spores. 

[Besides the gemmules above described, other reproductive 
bodies are met with in Spongitta : 1 . Some, which from their 
resemblance to the motile spores or zoospores of many plants, 
have also been termed "schwarm-sporen," or '^motile spores/' 
and 2 others, which, from their resemblance to the spermatic 
filaments elsewhere met with, are, as it would appear, pro- 
perly denominated '^ zoosperms," or " spermatozoids.^'] 

These bodies are thus described by the author, who states 
that he first discovered the ^^ motile spores'' after having left 
some recently collected Sptrngilla for a few hours in a vessel 
filled with river water. They are recognisable by the naked 
eye, having a longitudinal diameter of pretty nearly two 
thirds of a millimeter, and of one fourth in the greatest 
transverse diameter. They vary, however, considerably in 
size, and are of an ovoid form. In most of them, without 
the aid of glasses, a transparent hemispherical space may be 
perceived in the anterior, and a brilliant white space in the 
hinder part of the body. These terms are applied, because in 
swimming the weakly refractive part precedes, and the other 
follows. The spores move actively about in all directions. Afi;er 
existing about two days in this motile condition, the spores 
become quiescent and subside to the bottom, where most of 
them perish altogether. They rarely become developed. 

On the twentieth day, in a successftd observation, the 
author noticed that the spot formed by the subsided spore 
was increased in size, and upon examining this, it was found 
to exhibit the constituents of the young Spongilla, that is to 
say, protean ceUs, smaller and larger spicules, and a few germ- 
granules. 

The movements of the spores were eflFected by means of 
cilia, uniformly distributed over the surface, and in length 
about the same as those of the Turbellaria, though perhaps 
still finer. But what distinguishes them essentially from the 
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cQiated ooyeringB of all Infusoria as yet known^ and that of 
the Torbellaria^ is a kind of epithelial layer upon which they 
are seated. This epithelium is composed of a single layer of 
spherical cells^ about ^^ mm. in diameter^ and which, though 
touching each other, are not in such close contact as to }ose 
their rounded figure. Sometimes portions of this ciliated 
epithelium may be seen detached, and such detached frag- 
ments are often apparent in portions of the sponge which 
have been torn to pieces. They must not be confounded 
with the spermatozoids which sometimes adhere to detached 
amaeba-like fragments of the sponge under the same circum- 
stances. Beneath the ciliated epithelium is a layer of sarcode, 
within which is contained what the author terms the medul- 
lary substance, which is of a spheroidal form, and occupies 
the whole interior of the spore. Its appearance differs 
greatly 'in different spores. The whole spheroid, which is 
whiter and more opaque at the hinder part, lodges extremely 
delicate siliceous needles, many of which, even at this time, 
exhibit the perfect form of the mature spicule. These siliceous 
needles are not disposed with any r^ularity in the spore. 

The main differences in the contents of the '' motile spores'' 
arise from the greater or less abundance in them of '^ germ- 
granules." The fiilly formed '' germ-granules " are usually 
spherical, more rarely lenticular. They attain a size of about 
4s mm., but some much smaller are met with. They exhibit 
a strongly refructive envelope and contents, which appear, 
when distinct, to resemble an ill-defined gelatinous globule. 
The number of these " granules ** varies extremely in diffe- 
rent spores. They are sometimes also assembled into little 
rounded masses, composed of three or more together. These 
conglomerated germ-granules may sometimes be seen, to- 
gether with the siliceous spicules, escaped fi^m the spore, 
and inclosed in a mucous, structureless case. Conglomerated 
granules of this kind are found in vast numbers in various 
parts of the Spanffilla, but especially towards its base. But in 
all these instances the author has invariably also observed the 
ciliated spores. They appear, according to Lieberkiihn, to cor- 
respond with the isolated groups of germs, which, according 
to Carter, pass into the protean cells ; but an essential discre- 
pancy arises with respect to this, from the circumstance that 
this observer states that the groups of germs are produced im- 
mediately from the gemmules. This is at present unexplained. 

The zoosperms. 

Besides the ciliated bodies above described as being the 
agents of motion of the " motile spores,'' Lieberkiihn ob- 
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served not unfirequently great numbers of moving corpusclse 
in sponges which had been torn up^ which could be readily 
distinguished from them. They had^ for instance^ a far 
longer and thicker filament, and a much smaller head. They 
''swarm'' usually in numbers together, with the heads in 
contact, and in their motions closely resemble the well-known 
spermatozoa. They arise from spherical receptacles, sur- 
rounded with a structureless transparent tunic, acound which 
are disposed the sponge-cells. These receptacles are about 
iV T^T^' i^ diameter. The author was unable to prove their 
nature jx) be that of spermatozoa, and all his endeavours to 
witness their penetration into the pore of the gemmule, as a 
kind of micropyle, were bestowed m vain. 

The peculiar bodies described by Carter, under the same 
name, are considered by the author to bear no resemblance 
to those noticed by himself, inasmuch as they are much 
larger and have a contractile head. He has noticed bodies 
in the course of the winter, corresponding with Mr. Carter's 
figures, but these he regarded as larger or smaller specimens 
of Trac?ielius trichopJicrua. But it is otherwise, he observes, 
with respect to the corpuscles described by Huxley, in 
Tethyum, as spermatozoids ; these, he says, strikingly re- 
semble those of the SpangUkB, 
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Abitriict of " Observations on the Reproduction of the 
Rhizofoda/' By Prof. Max. Schultze. (MiUler's 
'Archiv/ 1856, p. 165.) 

In the author's work on the ' Oi^nization of the Poly^ 
ihalamia/ he was in a condition merely to throw out sur- 
mises with respect to the mode of reproduction of these 
animals ; but a supply of liiring Gromise — Rotalidse and Milio- 
lidae — ^having afforded him an opportunity of making nume- 
rous observations on this subject, he now publishes the re- 
sults at which he has arrived. 

Remarking that an individual belonging to the genus 
TrUocuHna (D'Orbigny) had become stationary for several 
days, and enveloped, as is not unusual, in a thin layer of 
brownish slime, he paid particular attention to it. At the 
end of a few days after it had become quiescent, the author 
noticed that minute spherical, sharply defined granules were 
detached from the brownish slimy envelope, and in the course 
of a few hours the animal was surrounded with about forty 
of these corpuscles, which gradually became more and more 
widely separated from it. Microscopic examination of these 
bodies proved that they were young MiliolidiB. When viewed 
by transmitted light, they presented a pale yellowish-brown 
calcareous shell, consisting of a central, globular portion^ 
partly surrounded by a closely applied tubidar part, and 
having no septum in the interior. In a short time the young 
animals protruded their contractile processes fix)m the anterior 
opening of the shell, and crawled about upon the object-glass. 
The parts of the body enclosed in the transparent shell could 
be examined with great accuracy under the highest magnify- 
ing powers, and were seen to consist of a transparent, very 
finely granular, colourless material, of which the protruded 
filaments were an immediate continuation, and in which were 
imbedded minute, sharply defined granules, protein- and fat- 
molecules, some of considerable size, and angular, like the 
vitelline plates in the ovum of fishes. 

He was unable to perceive in the young MUiolida, either 
vesicular particles, as cells, or a contractile vesicle, nor could 
he recognise any distindly defined nucleus. Nor did the 
application of different chemical reagents, especially of a 
dilute solution of chromic acid — ^by the aid of which it is easy 
to demonstrate that the body of the Hydra is composed of 
cells, as shown by Leydig (MuU. ' Archiv,' 1854, p. 270) — 
enable him to discern any other elementary parts in the body 
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of the Poly thalamia than those previously pointed out by him 
in his former work. 

The latter half of the tubular volution of the shell is not 
completely occupied by the animal substance^ whilst the 
central portion is densely fiUed. In this situation^ also^ the 
oil-drops are accumulated to such an extent as materially to 
interfere with the transparency of the substance^ in con- 
sequence of which it is necessary^ in making a more par- 
ticular examination of the contents^ to break up the shell and 
express the contents. Even under these circumstances^ no 
nucleus could be perceived^ such as may always be so readily 
demonstrated in Anueba, Difflugia^ Oromia, Sec, as is known 
to be present in many^ if not most^ others of the Protozoa. 

But of nuclei of this kind the author has hitherto never 
been able to perceive any trace, not only in the young 
Miliolida, but also in other Polythalamia. 

From the circumstances under which the young MilioUda 
made their appearance, it might be concluded that they must 
necessarily quit the parent in a tolerably perfect condition, 
and that it was probable they acquire the calcareous shell 
whilst still within the mother. 

Professor Schultze was next led to inquire ftirther into the 
mode in which the young originated. When the calcareous 
shell of the parent animal was carefully broken up, it was 
found to contain only trifling remains of a Une granular 
organic substance, which, after patient and prolonged ob- 
servation, exhibited no trace of motion in delicate sarcode- 
filaments, such as is often, under other circumstances, pre- 
sented in separated particles of the animal substance. Nor 
could he perceive any vestige of a body which could be re- 
garded as a young one in process of development. The 
almost complete absence of any organic contents in the shell 
of an individual which 8 — 14 days previously was creeping 
about, renders it probable that the whole, or, at any rate, the 
main part of its body, had been transformed into yoimg ones, 
a supposition which other observations had led the author to 
propound in his former work (p. 26), where he describes 
polythalamian shells in which most of the chambers were 
densely filled with dark-coloured globules, which might fairly 
be supposed to represent germ-granules. 

In his recent researches, however, recorded in the present 
paper, he appears to have met with only a single Polythalamian 
which was filled with similar globules. This belonged to the 
species formerly described by him under the name of Poly- 
morphina silicea, from the circumstance that its shell was 
siliceous, although itself possessing the form of a Nanwnina. 
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In this instance all the chambers in the ultimate volution 
were fiUed with strongly refracting globular bodies^ O'OIS'" 
in diameter^ and of which 6 — 8 were contained in the larger 
and 3 — 5 in the smaller chambers. These bodies exhibited a 
peculiarly brilliant envelope, which, upon further examination^ 
by means of acid and the breaking of them up, was found to 
be solely composed of minute siliceous particles. There were 
no other animal contents in the chambers. These globular 
bodies> he sees reason to regard as embryos furnished with 
siliceous capsules, and which might be supposed to be formed 
out of the contents of the chambers in the same way that the 
NavtceWe are formed in a Gregarina^ and to be destined, on 
their liberation from the parent, to become the central or 
primary chamber of the future Bhizopod. 

Should this prove a correct interpretation of the nature of 
the globular bodies, it would appear, as regards the genesis of 
the siliceous shell of these Bhizopods, that it is not composed 
of a collection of siliceous fragments, but that the animal 
itself must be capable of secreting siliceous matter in the 
form of very minute granules. 

In conclusion, he adverts to the observations of P. Oervais 
(published in the ' Comptes rendus,' ii, p. 467, 1847), re- 
specting the reproduction of the Miliolid^e, and which are 
fully confirmed by his own observations now recorded. 
Gervais states that the sexes are distinct in these animals, 
and asserts that he has witnessed their conjunction in pairs 
previous to the act of parturition. How far these statements 
are correct. Professor Schultze leaves to be determined by 
fdture researches. 
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On a True Parthenogenesis in Moths and Bees, a contribution 
to the history of Reproduction in Animals. By Carl 
Theodor Ernst von Siebold. Translated by William 
S. Dallas/ F.L.S. London^ Van Voorst. 

The whole theory of reproduction^ as it occurs in plants 
and animals^ has undergone curious and interesting changes^ 
according as new observations have been made from time to 
time. Amongst the earlier naturalists sex was only recog- 
nised amongst the higher animals^ and the lower «.iiiiTift.|ft and 
plants were supposed to be produced by a process of budding. 
Gradually^ however^ it became evident that amongst the 
lower animals sexes existed^ and at length the discovery was 
made of the true relations of the pollen of plants to the ovules 
contained in the pistil. Then foUowed the sexual system of 
Linnaeus. But Linnaeus was not aware how hi the an- 
tagonistic cells existed amongst the lower plants^ and it has 
been the discovery of microscopists of recent times that 
sperm-cells and germ-cells exist in the Linnean Crypto- 
gamia. So far have these discoveries been extended in both 
the animal and vegetable kingdom^ that it would appear to 
be a general law that no true species of animal or plant is 
renewed without the union of sperm-ceUs and germ-cells. 
But whilst these observations were going on^ many curious 
instances of anomalous production of individuals were ob- 
served. Steenstrup drew attention to the teuct that many 
animals^ whilst passing from their youngest to their adult 
forms^ produced new individuals without any union of germ- 
cells and sperm-ceUs. Such animal forms he called '^ nurses.^^ 
Professor Owen observed the phenomenon of '^ nursing*' with 
great care in the well-known plantlouse {Aphis), In these 
creatures, the youngs generated by the union of the sperm- 
cell and the germ-cell, produce youngs resembling them- 
selves^ for eight or nine generations without any union of the 
two opposite cells. This Professor Owen calls Parthenogenesis. 

In the work of Professor Von Siebold^ translated by Mr. 
Dallas^ we have an account of the production of bees and 
moths from eggs which have been produced independent of 
any contact of the sperm-ceUs with the germ-cells. To this 
process of genesis^ in which eggs^ capable of producing the 
perfect form of the parent^ Von Siebold proposes to apply 
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the term Parthenogenesis^ and calls it ^'true Partheno- 
genesis/' It is^ we think^ to be r^retted that the German 
Professor has thus attempted to apply a term^ invented by 
Professor Owen, to another and different set of cases, denying 
its applicability to the instances for which it was invented. 
We give Yon Siebold's explanation of the facts as they occur 
amongst Aphides : 

'' Not to deviate too far from the object which I have set before me in 
these pages, I will only here give prominence to that in the history of 
insects which people have been induced to regard as a peculiarity of the 
alternation of generations — I mean the remarkable reproduction of the 
Aphides ; this, after standing so long as something quite abnormal and in- 
explicable, has now found its complete explanation in the nature of the 
alternation of generations. It is well known that in the Jphides, a sexual 
generation, represented by separate males and females, is followed by a 
series of generations, only including a single form, which proceed from each 
other in manifold repetition without any previous copulation, until after about 
seven to eleven sucn generations, a generation of -males and females a^in 
makes its appearance. Steenstrup regarded these forms of Aphides, which 
are capable of reproduction without the influence of the male generative 
organs, and which had previously been looked upon as virsin female Aphides^ 
as nurses {Ammen\ ana consequently as those members of an animal species 
subjected to an alternation of generations, which are capable of prooucinff 
young in the asexual (or larval) state. Those Af hides which bring forth 
living young without a preliminary copulation, are in reality quite different 
in their organization from the true female Aphides, which lay eggs capable 
of development after the act of copulation. In the viviparous Aphides 
those or^ns especially from which the living young are produced, have 
quite a different form and organization from the sexuid organs of the ovipa- 
rous female Aphides^ so that, in opposition to the ovaries {Eierstoeke), the 
products of which (eggs) only become capable of development by the action 
of the male semen, we may with perfect iustiee indicate these organs as 
fferm-stocks [Keimst6cke\ which are capable of producing young of them- 
selves, without the influence of male fertilizing organs. These nurse-like, 
viviparous Aphides therefore, which instead of ovaries bear germ-stocks in 
their interior, are also destitute of the seminal receptacle, which occurs 
universally in the females of insects and plays an important part in the act 
of fecundating the eggs. Before the alternation of generations had yet 
been introduced into science by Steenstrup, I had already called attention 
to the different conditions of organization in the oviparous and viviparous 
Aphides, and especially to the absence of the seminal receptacle in the latter. 
Subsequently the development of the Aphides without fecundation has been 
eoinpletely explained by Y. Gams as a process of the alternation of gene- 
rations. The representation which Cams has jg;iyen of the development of 
germinal bodies in the germ-stocks of the viviparous Aphides, has certainly 
met with a refutation from Ley dig, against which 1 have nothing to object ; 
nevertheless, although, according to Ley dig, the young are developed from 
the germ bodies of the viviparous Aphides exactly as from eggs, by oell- 
formation, I would retain the denominations "f^erm-body" and ''germ- 
stock " for these reproductive organs of the viviparous Aphides, in order to 
distinguish them, on account of their different physiological import, with 
regard to the alternation of generations, from the eggs and ovaries of the 
oviparous female Aphides, 

"Owen has regarded the asexual viviparous Aphides as virgin females 
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capable of reprodaction ; but these vifiparoufi Aphides indicated by Owen as 
virgin parents are certainly something very different from the oviparous 
Aphidei in their virgin state before copulation. Eor the same reason 
a^o I cannot approve of Owen's expression Parihenogenensy as applied by 
him to the alternation of generations, as under the term Parthenogenesis 
I do not understand reproduction by asexual nurse-like or larval creatures, 
but a reproduction by actual females, that is to sav, by individuals furnished 
with perfectly developed, virgin female org^ans, which produce eggs capable 
of development without previous copumtion and m an untecundated 
condition." 

Although the production of perfect insects from eggs de- 
posited by unimpregnated females^ had been suspected by pre- 
vious observers, so large a number of observations has never 
been recorded before as those now presented by Professor Von 
Siebold. After showing that tins phenomenon must cer- 
tainly be regarded as true in a number of species of sac- 
bearing Lepidoptera, belonging especially to the genus 
Psyche, he proceeds to give a detailed account of its exist- 
ence in the honey bee [Apis mellifica) . That worker-bees 
(the unfecundated females) and unfecundated queen-bees 
lay eggs which are capable of being hatched into drones or 
male bees, has long been known or suspected to exist by 
those who keep bees, is proved by the statement of a bee- 
keeper (Dzierzon), who, in 1849, published an essay on the 
subject. In this essay, quoted by Siebold, he says — 

" Therefore, and this must be well borne in mind, in the copulation of 
the queen, the ovary is not impregnated, but this vesicle or seminal 
receptacle is penetrated or jGOiled by the male semen. By this, much, nay all 
of wnat was enigmatical is solved, — especially how tlie queen can lay fertile 
eggs in the. early spring, when there are no males in the nives. The supply 
of semen receivea during copulation is sufficient for her whole life, ^e 
copulation takes place once for all. The queen then never flies out again, 
except when the whole colony removes. Wlien she has begun to lav, 
we may, without scruple, cut off her wings ; she will still remain fertile 
until her deatL But in her youth, every queen must have flown out 
at least once, because the fertilization only takes place in the air ; therefore 
no queen, which has been, lame in her wings from birth, can ever be per- 
fectly fertile : I say, perfectly fertile, or capable of producing both sexes. 
For, to lay drone-eggs, according to my experience, requires no fecundation 
at all. This is exactly the new and peculiar point in my theory, which I at 
first only ventured to put forward as a hypothesis, but which has since been 
completely confirmed. Three young queens with imperfect wings have 
occurred during the past summer, ana these, although, from the impjer- 
fection of their wings, they could evidently never have taken the fertilizing 
flight, and also ondissection proved to l>e unfecundated, nevertheless laid 
drone-eggs. — By this, all the mysteries which we have hitherto vainly 
endeavoured to unriddle, are completely solved. In the first place the 
enigma: Why is it that many mothers — they may be either queens or 
workers in their form — are only capable of propagating the male sex or 
drones P Because the former are either unfecundated, or their fertility is 
exhausted ; the latter, on the other hand, are incapable of fertilization." 
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The general facts of the case having been made out by the 
apiarians^ both Leuckart and Yon Siebold determined^ if 
possible^ to test these views by the aid of the microscope. 
Both observers were aware that in certain stages of the fe- 
cundated germ-cell^ the filaments of the sperm-cell may be 
observed. If^ therefore^ the facts stated by Dzierzon and the 
other apiarians were true^ the sperm-filaments ought to be 
detected in the eggs of the female or worker bees^ whilst 
they would be absent from those of the male or drone bees. 
Leuckart was not successful in examining a large series of 
eggs^ but he gives the following result of his investigation : 

'* On two occasions only I met with some undoubted seminal filaments 
upon the micropyle of bees' eggs ; on one occasion a single filament, on the 
other seyeral, tour or five (and yet I have most carefully examined more 
than fifty bees' eggs !). On both occasions it was upon worker-eggs that I 
found the seminal filaments. In drone-eggs I have never been able to 
distinguish a seminal filament, although I probably examined more drone- 
eggs than worker-eggs, and amongst these such as had been laid at the 
utmost a quarter of an hour pi-eviously." 

Yon Siebold was more successful. He says — 

"After various vain endeavours to render the interior of the bee's egg 
accessible to the inquiring eye, I came at last to the idea of emploving an 
artifice, which I had soon acauired by practice, and which allowea me to 
survey at least a portion of the inner space of the bee's em with great 
clearness and tranquillity. I crushed a bee's egg quite gently with a very 
thin glass-plate, and so that it was ruptured at its lower pole, opposite to 
the micropvlar apparatus, and the yelk gradually flowed out at this s{x>t, by 
which a clear empty space was produced at the upper pole within the 
micropylar apparatus, between the egg-envelopes and the yelk which was 
retiring downwards. I directed my attention very particularly to this 
empty s]>ace, which I saw slowly produced under tne microscope during 
the effusion of the yelk. The production of such a preparation of course 
was not always successful, for sometimes the yelk flowed out of ti^e ruptured 
envelopes, without the production of this empty space ; the yelk also 
remained diffused in the upper part, and allowea of no certain judgment 
as to the presence or absence of seminal filaments. An error in crushing 
the e^, a little too much pressure upon it, or perhaps also a peculiar, less 
tenacious consistency of the velk, probably caused the contents of the yelk 
to retire in every direction from the pressure, and tJierefore also to press 
upwards against the micropylar apparatus." 

Of the result of his examination of the female eggs he 
says — 

^'Amongst the fifty-two female bee-em examined by me with the greatest 
care and conscientiousness, thirty fnmisned a jpositive result; that is to say, 
in thirty, I could prove the existence of senunal filaments, in which move- 
ments could even be detected in three eggs. Of the other twenty-two egn, 
twelve were unsuccessful in their preparation. At the same time I may auo 
indicate particularly, that the observations with positive and negative results 
followed each other quite irreguUrly, but alternating at very short intervals. 
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which probablj was only dependent upon the favorable or nnfavorahle 
consequenoes of my preparation of the eggs employed for observation. 
If the question is to be raised, wh^ Leuclart was not so fortunate as 
to see what I have sncoeeded in seeing* I can make no other answer, but 
that probablv the different method followed by us in our investigations, is to 
be blamed for Leuckart's want of success. Berlepsch informed nie, that 
Lenckart did not examine the contents of the ^gs by the careful com- 
pression of the bee's c^, but that he confined himsdf to submitting the 
eggs in a perfectly uninjured state to an external examination." 

He also obtained drone-eggs on the same occasion. Of the 
examination of these eggs he says — 

"I examined these twenty-seven drone-em, which miffht have been 
^bout twelve hours old, and which agreed neriectly both in their appearance 
and orsankation with the female eggs, witii the same care and by the same 
method with which I had treated the female ^ggs, and did noijimd one seminal 
fiUanent in ang^ single ea^^ eiiker exiemalfy or iniemaUy. 1 must also add, 
that only the seventh, thirteenth, and twenty-third eggs were unsuccessfully 
prepu^eci. In all the rest of these drone-eggs the yelk retreated slowly 
and completely from the upper pole of the e^-envelopes, after the bursting 
of the membranes ; the desured empty dear space between the micropylif 
apparatus and the retreating yelk was produced in the interior of these 
eggs, so that if seminal filaments had been present in them, they certainly 
would not have escaped my searohinff and inquisitive eye. In order to be 
quite satisfied as to this remarkable neeative result, and to obtain the fall 
signification of it, several female egss of the same queen which had furnished 
these drone-eggs, were examined lor comparison ; for the objection might 
certainly have been raised, that this queen might have laid nothiuff but 
barren eggs, as, being already weakened by age and near her death, she 
might have had no more spermatosoids in her seminal receptacle. Never- 
theless, many of these eggs contained seminal filaments; they were the 
twenty-seven eggs already mentioned by me, — namely, the sixteenth to the 
forty-second eggs." 

It may be thought by some that these investigations are 
not conclnsive^ and perhaps they are not. But it should be 
remembered that the evidence on the other side is not 
a whit more conclusive. A naturalist confining his attention 
to the phenomena of sex as presented in the vertebrate 
animalSj might bring against Von Siebold a verdict of " not 
proven ;" but one acquainted with the phenomena of par- 
thenogenesis in plants and the lower animals will be dis- 
posed to receive this evidence as of more value than the 
mere inference of the necessity of the influence of both 
sexes^ derived from observations upon the higher animals. 
In fact^ Parthenogenesis^ in all its integrity^ has now been 
observed in a laige number of cases in the vegetable king- 
dom. The occurrence of seeds^ independent of stamens, was 
first observed in a Euphorbiaceous plant in the gardens at 
Kew. It has been subsequently observed in a large number 
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of plants^ a list of which, with the observer of the phe- 
nomenon, we subjoin : 

ChASJlCE^. 

Chara criniia, A. Braun. 
Cannabinks. 

Cannabis saiiva, Naadin. 
Chenopodiace^. 

Spinacea oleracea, Le Cocq. 

EUPHORBUCEiB. 

Coflebogyne iliei/blia, J. Smith. 

MercuruUis, species, Naudin. 
Anacabdiace^. 

Fistacia Narhonensis^ Tenorc. 

Pisiacia species, Bocconi. 
CuciraBiTACEjB. 

Bryonia dioica, Naadin. 
Datiscejb. 

Datisea cannabina, Eresenius. 

Although this phenomenon looks, at first sight, so ex- 
ceptional, a little reflection will show that it is in accordance 
with the general plan of the growth and reproduction of 
organized beings. In both the vegetable and animal king- 
doms there are two plans of procedure,— one for the repro- 
duction of the tissues of the same individual, in which single 
cells or parts resembling each other are produced. This is 
simply growth, and goes on whether the particular plant or 
animal forms one mass, or splits up into single cells or larger 
parts. This process we may call Homogenesis. In plants it 
produces buds (phytoids), bulbilli, bidbs, sporules, or any other 
parts like or uidike to the stock or part on which it is borne 
(isophytoids and allophytoids) . In animals it produces buds 
or gemmae (zooids), which, like the homologous parts in 
plants, are either like or unlike their parent-buds (isozooids 
and allozooids). Here will be found the ''nurses^' of Steen- 
strup, the '^ agamazooids'^ of Lubbock and Huxley, and the 
" virgin mothers" of Owen. The other plan may be called 
Heteroffenesis. Here a new series of homogenetic actions is 
initiated. For this process two cells are required — a sperm- 
cell and a germ-cell. In the plant the phytoid changed in 
its fonn bears the sperm-cell and is called a stamen (andro- 
phytoid), or the germ-cell and is called a pistil (gynophytoid) . 
These are combined, and we have a hermaphrodite flower 
(androgynophytoid) . In the homologous parts in the animal 
kingdom we have separate male animals (androzooids) and 
female animals (gynozooids), and the two sexes combined in 
hermaphrodite animals (androgynozooids). By this mode 
of viewing the phenomena of Parthenogenesis, it will be seen 
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they belong to the series of homogenetic actions, and that we 
are gradually prepared for the remarkable development of 
buds into seeds amongst plants by such forms as bidbiUi and 
sporules, and of buds into eggs amongst animftla by a variety 
of transitionarv forms. — E. L. 



Adulterations detected, or Plain InatructionB for the Discovery 
of Frauds in Food and Medicine, By Arthur Hill 
Hassall, M.D. London, Longmaiis. 

Dr. Hassall^s name is inseparably associated with the 
subject of adulteration. Whether he was the first to apply 
the microscope to the discovery of adulteratioii, or whether 
he has in all cases done so judiciously, there can be no doubt 
that of all persons he has used this instrument most largely 
in examining the adulterations practised in the preparation 
of articles of food for sale. It is indeed a triumph for the 
microscope, that in so many cases where the chemist was 
utterly unable to detect adulteration, it has perfectly succeeded. 
And thus it must be. Wherever sight assists us to the know- 
ledge of the true nature of a thing, then the application of 
the microscope must facilitate observation and increase our 
knowledge. Already practical results of importance have 
followed on the publication of Dr. Hassall's observations as 
analyst of the celebrated '^Lancet Sanitary Commission,^' 
and he has done great service to the cause of purity of food 
in the publication of the present volume. Although Dr. 
Hassall advocates a system of Grovemment inspection of food, 
the publication of his book will go a long way to render such 
public interference unnecessary. The microscope is no longer 
alone a toy in the house of the wealthy, or an instrument of 
research in the study of the philosopher, but a part of the 
household arrangements of every intelligent family. With 
the aid of Dr. Hassall's book and a compound microscope, 
persons of ordinary intelligence will be able to examine 
for themselves the quality of their daily food. In fact, we do 
not despair of seeing the time when it shall be deemed a 
necessary accomplishment of every good housewife to be 
enabled to test the quality of all articles of food by the aid 
of the microscope. 

Dr. Hassall makes the following sensible remarks on the 
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application of this inBtroment to the detection of adul- 
terations : 

"The microfloope is speoially suited to the detection of organized struc- 
tures or snbstanoes, as the seTeral parts of animals and plants : it is with 
the latter that we shall chiefly have to do in the coarse of the present work. 

" When we surrey with our unaided vision any animal or phint, we detect 
a variety of evidences of organization or structure ; but there is in every 
part of every animal or vegetable production an extraordinary amount of 
organization, wholly invisible to the unarmed sight, and which is revealed 
only to the powers of the microscope. Now this minute and microscopical 
organization is different in different parts of the same animal or plant, and 
different in different animals and plants, so that by means of these differences, 
rigfaUy understood, the experienced microscopical observer is enabled to 
i£ntify in many cases innnitely minute portions of animal or vegetable 
tissues, and to refer them to the parts or species to which they belong. 

*' Thus, by means of the microscope, one kind of root, stem, or leaf may 
generally be distinguished from anotner, one kind of starch or flour from 
another, one seed from another, and so on. In this way, the microscope 
becomes an invaluable and indispensable aid in the discovery of adulteration. 

''Applying the microscope to food, it appears that there is scarcelj^ a 
ve^tame article of consumption, not a liquid, which may not be distin- 
guished by means of that instrument. Further, that all those adulterations 
of these articles which consist in the addition of other vegetable substances, 
and which constitute by far the majority of adulterations practised, may 
likewise be discovered and discriminated by the same means. 

"The same remarks ftpP^y to all the vegetable drugs, whether roots, 
barks, seeds, or leaves. We are not acquainted with one such drug which 
may not be thus distinguished. 

" The seeds even belonging to different species of the same genus may 
frequently be distinguished from each other by the microscope, a point in 
some cases of very great importance. A remaricable instance of this has 
fallen under our observation. The seeds of the diffbrent species of mustard, 
rape, &c., may all be distinguished under the microscope b^ differences in 
their organization. To show the importance of the discrimination in some 
cases, the following instance may be cited. Some cattle were fed with rape 
cake, and died with symptoms of inflammation of the stomach and bowels. 
Nothing of a poisonous nature could be detected on analysis ; but it was sus- 
pected that the cake migbt be adulterated with mustard husk, although even 
this point could not be clearly established by chemical research. Under 
these circumstances the cake was sent to the author for elimination, who 
had but little difficulty in ascertaining that it was adulterated with mustard 
seed, which, from the large quantity consumed, was doubtless the cause of 
the fatal inflammation. Not only can the seeds of different plants of the 
same eenns be frequently discriminated by the microscope, but ui some cases 
those Delonj^ng even to mere varieiiss of species. 

" The microscope in some cases can even inform us of the processes or 
agents to which certain vegetable substances have been subjected. Illus- 
trations of this are afforded by the starches of wheat and barley : it can be 
determined by the microscope whether these are rav, baked^ or boiled, or 
whether fMlied or wmalied. Illustrative figures will be found in the 
articles on Bread and Bbbb. 

" Again, it is not only when the articles are in a separate state that they 
can be thus distinguished ; but even when mixed together in different pro- 
portions. We have succeeded in detecting in certain vegetable powders no 
less than nine different vegetable productions. 
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" So great and inanifedt arc the differences revealed by the microscope ii\ 
different YO<^etablc substances, that, witli ordinany care and some amount of 
preliminary knowledge, the discriininatiou becomes a matter of the greatest 
ease and tlie most absolute certainty. 

** Fjirthcr, wonderful to relate, tlie grinding and pulverization, and even the 
charring, of many vegetable substances, does not so destroy their structure 
as to render their identification by the microscope impossible. Chicory and 
coffee may be thus roasted and pulverized, and vet each may be subsequently - 
identified with the greatest ease, they being in fact but little changed, except 
in colour, and in the case of coffee by the dispersion of the droplets of oil 
visible in Liie cells of the uuroastcd bcrrv. 

*' A^ain, substances may be discovered by means of the microscope, even 
when mtroduced into articles for the purpose of adulteration in extremely 
minute quantities : the case of some mustard forwarded by a manufacturer 
to the ' Lancet ' some time since furnished a remarkable illustration in 
point. 

" The mustard was stated to be genuiue ; but on examination with the 
microscope, it was found to contain a small quantity of turmeric. The 
manufacturer, when informed of the fact, very candidly and properly acknow- 
ledged that this was the case, and stated that he had added ' two ounces of 
iurnieric to fifty six pounds of seeds, not for the purpose of gain or adulte- 
ration, but simply to enliven the colour and make its appearance more 
acceptable ;' that is, the quantity of turmeric present, and discovered by 
the microscope, consisted of oiAy one part in 448 of the quantity examined. 

"The last illustration — and a very striking and beautiful one it is, al- 
though not immediately connected with the subject of adulteration — which 
we shall adduce in order to show the extraordmary character of the infor- 
mation furnished in some cases by the microscope is supplied by honey. 

" Honey is the saccharine exudation from the nectaries of flowers : the 
bees in collecting it carry away some of the pollen of the flowers visited by 
them. Now this pollen consists of cells or vesicles, differing in size, form, 
and structure, according to the plants fromVliich it is derived, certain plants 
being characterised by pollen granules of a certain couGguration and organ- 
ization. By the pollen present in honey, therefore, the scientific micro-* 
scopist acquainted with the characteristics of the pollen of different plants is 
enabled to decide in many instances upon the nature of the plants from 
which the honey has been procured, and whether it has been collected from 
the flowers of the field, the garden, the heath, or the mountain. See article 
Honey for figure in illustration. 

" There is still another use to which the microscope may be applied in the 
detection of adulteration ; it may frequently be made to serve as an auxiliary 
to chemical researches: thus, for exam])le, when we want to ascertain 
whether any substance contains starch, carbonates, phosphates, &c., it is 
often the quickest and most certain way to apply the reagents^to asmall 
quantity of the substance while this is under the field of vision of the mi- 
croscope." 

In this work, however, Dr. Hassall does not confine himself 
to the microscopical examination of objects, but wherever 
chemistry is capable of assisting he indicates the processes 
to be pursued. Nor is the book confined to food alone. In 
addition to all the ordinary eatables and drinkables, we have 
detailed accoimts of the methods of investigating tobacco, 
snuff, opium, scammony, jalap, ipecacuanha, colocynth, 
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liquorice^ and other drugs. It makes us indignant to re&d 
of tl^e vile compounds that are employed to adulterate our 
food^ but the iniquity becomes more atrocious still when we 
find that the remedies to which we fly for relief for the pains 
produced by the bad food are themselves all likewise adul- 
terated. 

Dr. Hassall's book is illustrated with upwards of two 
hundred engravings on wood, executed from original draw- 
ings by Mr. Henry Miller, Mr. Tuffen West, and Mr. 
Searson. These engravings are modt efficiently executed, 
and comprise a series of very valuable microscopic illus- 
trations. They are quite worthy the attentive study of those 
engaged in microscopic investigations, and as they are all 
devoted to the structure of very familiar objects, they 'may 
be very successfully used as a means of educating the eye in 
a variety of organic structures. We can recommend this 
volume to all who are engaged in microscopic inquiries, and 
especially to those who wish to turn their microscopy to 
practical advantage. 
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NOTES AND CORRESPONDENCll. 



Nobeit's TMts.— Most of those who take an interest in the 
microscope are, doubtless, well acquainted with Mr. De la 
Rue's calculations of the internals which separate the lines in 



Diagnun. 
M. Nobert'a marvellous productions, as given in Qiirkitt's 
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^Treatise on the Microscope/ and Lardner's 'Museum of 
Science and Art/ vol. vi, p. 69, and, most probably, elsewhere. 
I believe, however, that many, to whom the subject is new, 
look upon these calculations with '^ the doubts of imperfect 
faith," or, " if they accept these measures at all'' (to use the 
language of the Astronomer Royal, when speaking of very 
different measures, in his most instructive work, the ' Ipswich 
Lectures on Astronomy'), ''they adopt them only upon loose 
personal credit." Under this impression, it has often oc- 
curred to the writer, that it would be both interesting and 
instructive to endeavour to draw the several groups of lines 
by the aid of the camera lucida, at the same time taking the 
^<y^th of an inch from the micrometer. This would aflford, as 
it were, an ocular and graphic confirmation of Mr. De la Rue's 
calculations, sufficient to enable any one to satisfy himself of 
their general truth by mere inspection. This the writer has 
endeavoured to do, as shown in the accompanying diagram ; 
and, though the method can only be considered rather rough 
and approximative, yet he apprehends that the risk of any 
serious error creeping in is only very small, and the table 
below shows that it is sufficiently exact to give very close 
approximations to Mr. De la Rue's results. The test-plate, 
which was used on this occasion, contains fifteen series of lines, 
and appears to be similar to the one mentioned by Quekett 
in his work on the ' Microscope,' p. 477, ed. 2. I have, 
however, only been able to transfer the first thirteen series, 
and in each series, in the drawing from which this was 
taken, the lines are represented as actually drawn with the 
camera, and, in order to present to the eye its relation to 
TC^iTff*^ of an inch, each series is most carefully continued by 
'means of scale and compasses, so as to fill up the interval of 
0001 inch, such continuation being drawn in lines only Jialf 
the length of those which represent the lines as dotted down 
from the test-plate. By this means, the approximate interval, 
which separates the lines of any series, can be obtained by 
mere inspection, the fraction of a division being taken by 
estimation. Thus, in the scries No. 7, there are 28 intervals 
and about half an interval, or 28*5 inter\-als in 0*001 inch ; 
consequently, in one inch, there are 28,500 such intervals, 
and the lines are distant from one another ^^j^^^yth of an 
inch. The results thus obtained are given in this table, side 
by side with Mr. De la Rues' calculations, and show as dose 
an agreement as, I think, could possibly be expected by this 
method. The magnifying power in the first ten series is 
rather more than 1700 diameters, and in the last three above 
2000, both estimated by the usual standard, ten inches. 
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TABLE. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Number of lines in 
each band. 


Distance of the lines in parts 
of an English inch. 


De la Rue. 


G.n. 


De la Rue. 


G.H. 


7 

8 

9 

10 

11 

' 13 

15 

T? 

19 
21 
23 
24 
26 


7 


. rT.»,?T 


1 I J A rt 

TCTTTTT 


9 




10 


TBiff^ ' T-50 015 


12 


13 


15 






18 


20 




21 


23 


25 


4TiTT 


^Tdffiy „ 


25 


TlfijTf 


7n"J^(T 



I did not attempt the last two series, as I found it very 
trying to the eyes when the lines approximate so closely. 
The lines were viewed by a very fine ^th of Powell and Lea- 
land's, in my possession, mounted on one of Smith and Beck's 
stands, using their third eye-piece, the draw-tube being pulled 
out three inches in drawing the last three series; and I< think 
it says much for the steadiness and perfection of Smith and 
Beck's stand (though only their smaller one. No. 2, on a 
single pillar), that under these high powers I was able to use 
the camera with ease and complete absence from tremor. 
The lines were illuminated by Messrs. Smith and Beck's 
achromatic condenser during the whole of the time that I 
made this drawing. I find that the smallest black stop, for 
cutting oflF the central rays in the revolving diaphragm of 
their condenser, when it is placed a very little on one side of 
the position concentric, with the axis of the condenser, shows 
the finer lines with a sharpness and certainty which I have 
failed in prqducing by other methods of illumination which I 
have tried. In conclusion, I will add, there are several irregu- 
larities in the intervals in that part of the diagram which 
represents the lines as drawn by the camera, but whether 
these irregularities represent corresponding ones in the lines 
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themselves^ or are the result of imperfect drawings I am not 
able to say ; most probably the latter. — ^Geoboe Hunt, 
Haadsworth, Birmingham. 

The ''Bio de SaiigiL" — ^At the meeting of the Academy 
of Sciences in Paris^ held October 6th^ 1856, M. J. 
Rossignon read a note on the '^Rio de Sangu'' (River of 
Blood), in the territory of Honduras. The account of this 
extraordinary phenomenon, which to us appears scarcely 
credible, is as follows : 

''This singular spring is found near the village of La 
Virtud, near Choluteca, between tihe states of Salvador and 
Honduras. 

" The slender thread of water of which the spring is com- 
posed^ flows constantly from a grotto formed of trachitic 
rocks. As it escapes from the source, the liquid presents 
the bright red hue of the blood of tm smmal recently killed. 
Its density is 2'75, and it has no sensible smell or taste. At 
a short distance^ however, from the grotto it soon becomes 
changed, doubtless owing to the action of light, and above 
all to that of heat, winch is very considerable in that country. 
It then acquires the smell of putrid flesh, which attracts the 
black vultures (zopilotls), the natural scavengers of those 
tropical regions, and who, when they have nothing better to 
devour, content dsemselves with this mesgre diet. 

'' The liquid is coagulated by ncids, and the coagulum is 
redissolved by alkalies. Evaporated in a capsule, it first coaga* 
lates at a temperature of 80^ cent., and dien throws down a 
deposit, which readily swells up and assumes a reddish-blade 
colour. Distilled in a dose vessel this residue affords all the 
products of the decomposition by heat of animal substances, 
leaving a porous and very friable, aeotized charooaL It 
affords at the same time an ammoniacal, yellowish oil of 
nauseous odour, but which differs widely from the animal 
' oil of Dippel.' 

'' M. Rossignon detected in this fluid a great number of 
infiisor^ animalcules, having an elongated form, and to which 
he attributes its colour and peculiar properties. 

'' M. Rossignon has also observed, in the small streams in 
Guatemala, vermiform animalcules, moving with recessive 
rapidity, and decomposing very speedily after the water 
ha!d become stagnant. This water soon acquires a reddish- 
brown colour, exhales a very strong putrid odour, which 
also attracts the vultures and other carnivorous birds. The 
author of this memoir has detected, under several other dr- 
eumstanocs, in stagnant waters more or less coloured, ani- 
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inalcules of an analogous kind, and which have not yet beeo 
studied." 

A Hew lCagii«tio Sta^ .— In offering the following sugges- 
tiona to your readers, I do not profess to have made any new 
discovery, forasmuch that all the best works descriptiTe of 
the microscope mention, at least, a magnetic stage, and Mr. 
Busk has afforded a detailed account of such an ^puatua 
in the 'Microscopical Journal' for July, 1854 (No, VIII, 
pp. 280-1) ; but beg to suggest a far more simple, and I 
believe equally efficacious, form of instrument, which I have 
long employed with advantage, and which a single glance at 
the accompanying sketch will suffice to describe.* 



The microscope employed is that known as "Waring- 
ton's ;" the brass object>plate is replaced by one of oak wood, 
into which one of the common horse-shoe magnets is im- 
bedded, as shown in the drawing; the arntaturc of the 
inagnet thus becomes the object-holder, and provides com- 
pletely for the universality of movement of the object with 
a readiness and equability of motion only attained by me- 
chanical stages of superior construction. 

* llie sketch is the lize of the original ; the dotted lioes rcpreseut llie 
"armature" uied is the object-holder. 
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It is not attempted to be inferred that so simple an in- ' 

strument as I have described is intended to supersede tlic use 
of the mechanical stage when the microscope is famished 
with one, but, in its absence, and then only, I offer it to every 
observer to whom economy is an object, as a substitute for 
the " sliding rest" usually supplied to ^^ Warington's" and 
other cheap forms of microscope. 

The advantages proposed by Mr. Busk are — 1st, thinness 
of stage, — mine is exactly one-eighth of an inch ; 2d, steadi- 
ness of motion, — mine has equal advantage; and 3d, its . 
trifling cost, — mine cost me eighteen-pencc, item, one shilling j 
for the magnet and sixpence for the wooden stage. From « 
inquiries I have made, I am led to believe that Mr. Salmon, 
of Fenchurch Street (who furnished the ^^Warington's"), 
could supply the magnetic stage in brass, instead of wood, at 
the same price as' the present "sliding rest/' 

I shall be happy to show the instrument to any reader who 
may take an interest in the subject. — J. Newton Tomkins, 
F.R.C.S., Russell Place, London. 

Facta on the Propagation of Actinia. — My aquarium affords 
at this moment a curious illustration of a mode of increase 
in a beautiful specimen of A. dianthus, which I do not re- 
member to have seen noticed. Although special reproductive 
organs are well known to exist in the Actiniae, it would 
appear that they are not actually necessary to the multipli- 
cation and continuation of the species, as this end can be as 
easily accomplished, and with as much certainty, by fissuration 
and self-multiplication. I have lately had an opportunity of 
witnessing both processes, in white specimens of A, dianthus. 

In one, a fully formed offset was thrown out about half an 
inch from the foot; this continued to grow for some weeks, 
and was ultimately thrown oft^ having attained a considerable 
size. In another instance, the animal became so firmly ad- 
herent to the side of the glass, that, after having vainly en- 
deavoured to detach itself, with an apparent degree of violence, 
it positively tore itself away, leaving behind six small pieces 
of the outer margin of the circular foot. Firmly glued to the 
side, these portions served for many days merely to mark 
the spot ; at the end of a week I took a piece of stick, and 
was about to clean them off, when, much to my surprise, I 
saw that they retracted as soon as I touched them : in a few 
days more, I was still more surprised to see a row of tentacles 
round the head of each ; and they have at this time consider- 
ably increased in size, so that my stock is richer by six 
perfeiitly formed Actiniae. The parent certainly suffered at 
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the time, for it remained motionless at the bottom of the 
tank several days, before it again made any attempt to fix 
itself. The wounded parts have since healed, the repair 
completed, and the animal is as lively as before. It is re- 
markable that I have had no increase of A, dianthus by any 
other mode; and in other specimens, after ejecting the 
young through the mouth, they have very soon after died. — 
Jabez Hogg, London. 

Microscopic Slide-dryer. — Several friends, who kindly mount 
for me microscopic slides, having stated that they had a diffi- 
culty in hardening the balsam, though they had tried the 
various means suggested, (1) such as hanging them over a 
gas-lamp, (2) placing them on a hot-water apparatus and 
(3) in the fender before the fire, it occurred to me that a 
modification of the common cheese-toaster or Dutch oven 
would facilitate the object. 

I have had two made, and have been informed by the 
friends who have used them that the apparatus completely 
answers the purpose, and is a great convenience to them, as 
affording the means of stowing the slides away during the 
time they are in hand. 

In hopes that it may be of use to others, I have sent a de- 
scription of the apparatus for insertion in the ' Microscopical 
Journal.' 

Those I have had made are one foot square and three 
inches deep, with a sloping top ; the cavity being furnished 
with six movable shelves, resting on ledges rivetted to the 
sides at equidistant spaces. The shelves are cut out on the 
centre, so that both sides of the glass slides are exposed, and 
furnished all round with a narrow, tumed-up ledge. These 
shelves will hold one dozen slides each, so that the bottom of 
the case and the slides will hold seven dozens of slides. 

A classical friend has proposed the name of Retino^klibanon 
for this apparatus, which I have called a alide-dryer, J. E. 
Gray, British Museum, March, 1857. 
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MicEOscopicAL Society, January 14^A, 1857. 

George Shadbolt, Esq., President, in the chair. 

T. N. Tomkins, Esq., 8, Russell Place, Fitzroy Square ; 
J. R. Steadman, Esq., Shambrook, Beds; J. A. Pigott, 
Esq., Albert Terrace, Bedford, were balloted for, and duly 
elected members of the Society. 

A paper, by J. Quekett, Esq., " On the White Substance 
surrounding the Mealy Bug, an insect infesting the Vine," 
was read. 

Another paper, by the same author, " On the presence of 
Fungi in living and decaying Wood," was read. 

Mr. Ward announced the intention of the Master of the 
Apothecaries' Company to invite the Members of the Society 
to a Soiree at Apothecaries' Hall, on Tuesday, April 28th. 

A Report from the Sub-Committee appointed to determine 
the best mode of constructing a uniform attachment for 
Object-Glasses was read. 

February Wth, 1857. 

(annual meeting.) 

Geoege ShabboLt, Esq., President, in the chair. 

R^orts from the Council on the Progress of the Society 
during the jpast year, and from the Auditors of the Trea- 
surer's accounts, were read. ('Trans. Micr. Soc.,^ p. 131.) 

The President then delivered an Address, which was or- 
dered to be printed with the preceding Reports. 

It was resolved that George E. Blenkins, Esq., be elected 
Joint Honorary Secretary with Mr. Quekett. 

The election of officers and new members of Council 
took place, when the following were declared duly elected : 

President, — Geoege Shadbolt, Esq. Treasurer. — N. B. 
Waed, Esq. Secretaries. — John Quekett, Esq.; George 
E. Blenkins, Esq. 

Four Members of Council, — ^T. H. Huxley, Esq.; E. G. 
Lobe, Esq. ; W. Petees, Esq. ; J. H. Roberts, Esq. 

The Rev. T. Wiltshire, Rectory, Bread Street Hill ; Dr. 
Cobbold, 27, Upper Seymour Street; James Wyatt, Esq., 
Coldstream Guards ; James Macgregor, Esq., 55, York Ter- 
race, Regent^s Park ; J. Moore, Esq., Grasmere Lgdge, Lower 
Tulse Hill, were balloted for, and duly elected members of 
the Society. 
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The Society then ac^ounied to a soirfe^ at which about 350 
persons were present. 

March 4M, 1857. 

George Shadbolt^ £sq.^ President^ in the chair. 

H. Morlev, Esq., 4, Frederick Villas, East Brixton; W- 
A. Lloyd, Esq., 19 and 20, Portland Boad, Regent's Park, 
were balloted for, and duly elected members of the Society. 

Dr. Harley read a paper " On the Skin of the Frog." 
(' Trans.,' p. \4».) 

Mr. Busk gave an abstract of a paper by Mr. Beardsley, " On 
a Deposit from a Lake in Cumberland.'' (' Trans./ p. 146.) 

April 15^A, 1857. 
George Shabbolt, Esq., President, in the chair. 

Dr. E. H. Vinen, 6, Chepstow Villas Westj W. J. Sar- 
genson, Esq., 5, Pall Mall, were baUoted for, and duly elected 
members of the Society. 

A paper, by H. Dean, Esq., '^ On a Parasitic Fungus," 
was read. {' Trans.,' p. 160.) 

Mr. Ward made some observations on Mosses, and ex- 
hibited and described a large collection of those plants. 

May 18/A, 1857. 
George Shadbolt, Esq., President, in the chair. 

R. Wilson, Esq., 80, Old Broad Street ; J. E. Elliott, Esq., 
4, Martin's Lane, Cannon Street ; D. Scannell, Esq., Chapel 
Street, Grosvenor Place; John Miller, Esq., 86, Jermyn 
Street; Dr. M'Kinlay, Paisley, were balloted for, and duly 
elected members of the Society. 

Dr. Farre read a paper on the early state of the Human 
Embryo. ('Trans.,' p. 161.) 

Mr. Jackson exhibited and described a new form of 
Microscope. 

June 10/A, 1857. 

George Shadbolt, Esq., President, in the chair. 

R. Farmer, Esq., 6, Manor Road, Upper HoUoway, was 
balloted for, and duly elected a member of the Society. 

A paper, by George Blenkins, Esq., '^ On a Human Ovum,'' 
was read. 

A paper, by Dr. Donkin, " On a new species of Filamen- 
tous Diatom new to Britain,'^ was read. 

A Report from the Sub-Committee ** On the best form of 
Uniyersal Attachment of the Object-Glass,^^ was read. 

The meetings were then adjourned until October. 
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ZOOPHYTOLOGY. 



In tlie 'Transactions of the Tyneside Naturalists' Fidd 
Club* has been published a '^ Catalogue of the Zoophytes of 
Northumberland and Durham/' drawn up by Mr. J. Alder, 
whose unwearied industry and well-known powers of minute 
observation we are glad to see thus devoted to the subject 
of Zoophytology. The work, as it may be termed, is not a 
mere catalogue of the Sertularian Zoophytes and Polyzoa 
found upon the coasts of Northumberland and Durham, but 
includes numerous and copious observations upon various 
species, and more especially the descriptions of several new 
genera and species. In the introductory observations the 
following list is given of species characteristic of the north- 
eastern shores : 

1. GjLLENTEaATA. 

1. Actinozoa. 

Actinia digitaia, 
Anihea Tuedite. 
Pennatula pkosphorea. 

2. Hydrozoa. 

Eudendrium rameum. 

eonfertum, 
Tubularia Dumorlierii. 
Halecium murieaium. 
Sertularia tricttspidaia. 

„ fallax. 

„ Jilicula. 

„ fusea, 
Thuiaria thuja, 
Plumularia Catherina. 
„ fruteseens, 
Grammaria ramosa. 

2. MOLLVSCOIDA. 

1. Polyzoa. 

a. Cbeilostomata. 

Gemellaiia lorieuiata. 
Cellepora Skenei. 
Bugulafaitigiata, 
murragana. 
Flustra truneata. 
Carbftsea papyrea. 
Esehara cribaria. 
Hetepora beaniana, 

b. Ctenostomata. 

Farrella pediceliata. 
Avenellajiaea, 
AleyonuHum mamillatum. 
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Many of which, Mr. Alder observes, are generally rare or 
wanting in the south and west. Comparing the marine Fauna 
of the above region with that of the south coast, the most 
striking deficiency is found in the Asteroid and Helianthoid 
orders, many genera in which are entirely wanting ; as are 
likewise all the calcareous and corticated corals. Of the more 
conspicuous south country zoophytes we may note the absence 
of— 

Sertularia niffra, 

pinnaia, 
Plumulatia pennatula. 
Campanularia geltUinoaa. 
Jnihea cereus. 
Adamtia palliata. 
CuryopAyllia Smithii. 

And, among the Polyzoa, of — 

Membranipora Laeroixii* 
Flusira chariaeea, 
Caberea Baryi, 
Falkeria pustuUUa, 

The catalogue contains 164 species, of which seventeen at 
least are believed to be new. Mr. Alder arranges them in 
the following orders and families : 



Anthozoa. 

1. Hjdroida. 

Tubulariada 
Serfulariada . 
Campanulariada 
Hydrida . . . , 

2. Asteroida . . . . 
Helianthoida 


. 15 
. 30 
18 
2- 

■ • 

• 


-66 

3 

10—78 


Polyzoa. 






Cyclostomata 
ClieilostomatA . 
Ctenostomata 
Pedicellinea 
llippocrepia 




11 
54 
14 

1 

6—86 



164 

The more characteristic species of the different bathymetric 
zones are stated to be the following : 

1. Littoral zone. 

Sertularia pumila. 
Actinia mesembryauthemum. 
cariacea. 
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Lepralia v&rrucosa. 
punctata. 
Membranipora pilosa. 
Flmstrella kupida. 
Alcj/onidiun hirwtum, 

2. Laminarian zone. 

Serinktna operculata, 
Laomedea geniculata. 
Campauularia Johnatoni. 
Lepralia hyalina, 
Membranipora membranacea. 
pilosa. 
* Cellularin reptans. 

Flustrafoliacea, 
truncata. 
Alcyonidium hirsutum, 

3. Coralline zone. 

Tubularia aracilis. 
Haledum halecinum. 
Sertularia/allax, 
JUicula. 
Aniennnl^ria antennina. 
PtumuUtria falcata. 
Campanularia JoAnstoni. 

dumosa. 
I Beticularia serpens. 
Coppinia areta, 
Fennatula pkospkorea. 
Actinia crassicomis, 
Cellepora pumicosa, 
Otmellaria lorieulata. 
Membranipora Flemingii. 

unicornis. 
Mnstra/oliacea. 
truncata. 
Carbasea papyrea, 

i. Deep water. 

Budendrium rameum. 
Tubularia Dumortierii. 
Sertularia tricuspidnfa. 
ahietinu. 

fusca. 
Plumularia falcata. 

CatAerina* 
Campanularia volubilis. 
dumosa. 
Orammaria ramosa. 
Actinia digitata, 
Diastopora obclia, 
Cellfipora ramnloxa. 

Sfc/'nei. 
Lepralia reliculafa. 

liffearijs. 
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CellfUaria iemala, 
Peachii, 
Bugnla Murrayana. 
AlcjfOHidium pareuiiieum* 



The new genera and species described in Mr. Alder's 
^Catalogue' are — 

1. Anihozoa. 
Fam. Tttbulabiabjs. 

1. Fordclava. Alder (p. 10). 

Folrpe linear-cylindrical or clavate, soft, naked, affixed at the base, soli- 
tary (r). Head terminal ; tentacles in two rows, stout, dissimilar, the upper 
row capitate. 

1 . F. humilUy n. sp. Alder (p. 10, Fl. I, figs. 1, 3). 

Body white, semi-transparent; nearly of equal thickness throughout; 
upper tentacles 5, short and stout ; lower tentacles IO4 about three times 
the length of the upper. Length of body, ^ inch. 

Hab, On Corallina officinalis^ between tide-marks. GullercoatSj also a( 
Felixstow. 

3. EudendriuMt Ehrenb. 

1. E. con/hrtum, n. sp. Alder (p. 13, PL I, figs. 5 — 8). 

Polype white or pale flesh-coloured, with a longish ovate head, surrounded 
by a single row ot tentacles. Polypary tubular, yellowish, hora-ooloUred, 
stronffly wrinkled across, but not annulated, slightly branched and expand- 
ing a little towards the apertures ; base, a densely reticulated and closely 
adiiering cnist. Height, i to i inch. 

Hob, On old shells of Buecimtm undaivm and Fustu antiquus from deep 
water. CuUercoats. 

2. E. eapillare, n. sp. Alder (p. 15, PI. I, figs. 9, 12). 

Polypary minute, very slender, thread-like, a little branched, transparent, 
pale horn-coloured, smooth, exceptinf^ two or three faint rings near the 
origin of each branch. Polypes termmal on the upper branches, vase- or 
pear-shaped, with a single row of eighteen or twenty, long, slender tentacles ; 
reproductive capsules on separate siiort branches near the lower part of the 
stem, or clustered on verticillate pedicles; two or three capsules in linear 
series on each pedicle. Height, \ inch. 

Hab. Parasitic on Antennularia ramosa* Embleton Bay. 

3. Titbuktria. 
1. T. impUxa, u. sp. Alder (p. 18, PI. VII, figs. 3—6). 

Tubes small, very slender, generally more or less contorted below, smooth, 
wrinkled, or regularly annulated beneath a smooth, transparent epidermis ; 
slightly and sub-uniiaterally branched; the branches going off nearly at 
right angles to the stem, and a little constricted at their base. GreganouH, 
forming a densely tangled mass of \ to } inch in height. 

Hab, Deep water, thirty miles east of Holy Island. 

Fam. Sertulariadjs. 
1. Sertularia, Linn. 
1. S. iricutpidata, n. sp. Alder (p. 21, PI. II, figs. 1, 2). 

Stem slender, alternately branched, twisted at intervals, and joiuted above 
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each cell ; cells alternate, rather distant, smooth, exactly cylindrical ; a little 
bent outwards, vith a three-toothed rim; ovicapsules strongly ribbed 
across, with a narrow funnel-shaped aperture. Height, 1 to 2 inches. 

Hab. Deep water. 

2. S, teneUa, n. sp. Alder (p. 23, PI. II, figs. 3, 6). 

Minute, creeping, throwing up short unbranched or slightly branched 
stems, which are slender, zigzagged, and jointed above each cell; cells 
alternate, rather distant, elongate, barrel-shaped, finely wrinkled across ; 
aperture erect, patent, squared, and four-toothed. Length, ^ to 1 inch. 

Seriul. rugotcu, var., Johust. 

Hah, Flum./aleata, and other zoophytes. Not common. 

Fam. Gavpanulabiad^, Johnst. 

Laomedea, Lamx. 

1. L. nefflecia, n. sp. Alder, p. 33. PI. Ill, figs. 1, 2. 

Polypary minute ; stem filiform, sub-flexuose, with two or three alternate 
simple branches, each bearins^ a cell ; the stem aimulated, with from four 
to seven rings above the origin of each branch, and sometimes slightly 
rin<^cd below; the branches riuged throughout, cells narrow and deep, 
with alternate deep and shallow crenations, forming about eight bimucro- 
nated denticles round the margin. Polype with fifteen or sixteen slender 
tentacles. Height, j jnch. 

Hab. Between tide-marks, on under side of stones. 

2. L, acuminata, n. sp. Alder (p. 84, Pi. Ill, figs. 5, 8). 

Polypary minute, scarcely branched, with a slender annulatcd stem ; the 
annulations strongest at the ba.se, and becoming fainter or disappearing 
towards the cell. Cells thin, membranous, finely striated longitudinally, 
elongate pod-shaped, squared below, and tapering to a fine point above; 
margin slightly crenulated. Polype, when extended, two or three times as 
lon^ as the cell; tentacles 20, niuricate, united by a web at the base. 
Height, ^ inch. 

Hab. Old shell of Futus anttqutu from deep water. CuUercoats. 

2. Campanula ria. 

1. C. Johnstotti^ n. sp. Alder (p. 36, PL II, fig. 8). 

Stem creeping, plain ; pedicles long, with numerous close-set rings at the 
base, and more or less ringed at the top; middle portion usually plain, 
sometimes ringed ; cells decf) and rather large, with ten to twelve strong 
denticles round the rim ; ovicapsules nearly sessile on the creeping stem, 
ovate-oblong, strongly plicated transversely and truncated at the top. 
Length, one and a half to two tenths of an inch. 

Hab. On seaweeds, zoophytes, shells, &c. Common. 

2. C. Hincksii, n. sp. Alder (p. 37, PL II, fig. 9). 

Stem creeping, plain; pedicles long, nearly smooth, with two or three 
slight spiral twists at the base and two or three spherical rings at the top, 
one of which is within the cup : cells rather long, with parallel sides, wrin- 
kled or lineated longitudinally ; marginal denticles 10, of a squared or castel- 
lated form, a little indented at the top. Height, about i inch. 

Camp, volubilis, var., Hincks, in ' Ann. Nat. Hist.,' 2d ser., vol. ii, 
p. 180. 

Hab. On shells and zoophytes from deep water. 
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3. C. ^aetilima, n. ap. Alder (p, 39, Fl. IV, figs. 6, 6). 

Stem erect, oompound, sub-anilaterally branohed ; celis very slender, long, 
tnbular, thin, set on loosely twisted pedicles of about two, whorls; ^p^ture 
entire. Height, 1 inch. 

Hab, On shells and zoophytes from deep water. 

A very similar if not identical species occurs in Ba^s Strait 
(Bufik). 

3. Ortmmariay Stimpson. 

** Forypidom rectilinear, elongated, cylindrical, composed of agmgated 
tubes, generally without branches, which, when they occur, are of the same 
character as that from which they spring. Cells arranged ou all sides, in 
more or less regular and equidistant longitudinal rows, giving a section of 
the stem a star-like appearance." 

Q. ramosa^ n. sp. Alder (p. 40, Fl. IV, figs. 1 — i). 

Folypary stout, horn-coloured, irregularly branched ; branches arising from 
a eoDstricted base ; cells cylindrical, bending outwards to a distance nearly 
equal to t]ie width of the stem, with an even margin, behind which they are 
frequently annulated with one or two lines of growth ; they are set in about 
four longitudinal rows, tlie adjoining ceils alternating and the opposite cells 
nearly in a liue with each other. Height, I — % inches. 

Hob, Deep water; rather rare. 

II. FOLYZOA. 

Vam. Mbhbuanipoubjb. 
I. Membrantpora, Blainyille. 

As considerable confusion and obscurity involve the various 
British species of Membranipora, a genus to which Mr. Alder 
appears to have paid considerable attention^ and which he 
has in great measure now cleared up^ it will be advantageous 
to notice his arrangement of the several species belonging 
to it which have occurred to his observation. These are — 

1. M. membranaceajltxim, Fiwtra mfimbranaceat J ohoit. M^membrO' 
naeeih Busk. Cat., p. 56, pi. Ixviii, fig. 2. 

8. M.piloio, Linn., Johnst., Busk. 

8. M, lineaia, Linn. Alder (p. 68, Fl. VIII, figs. I, la). 

CeUd oval ; the margin with four or five spines on each side, bending in- 
wards, generally rather slender and not flattened on the sides. Oyicapsule 
Uurge, galeate, slightly frosted, with an arched rib near the top. Avicularia 
Bubsessile, or a little elevated, situated on one or both sides of toe ovicapsule, 
more rarely at the top, and sometimes at the bottom of the cell. 

Flustra lineata^ Linn., Johnston. 

Membrantpora lineaia. Busk. Cat., p. 58. 

4. M. ipinifera^ Johnst. Alder (p. 53, PI. "VlLl, figs. 3, 2 a). 

Cells oblong-oval; the marein with numerous stout, linear, or subclavate 
spines, about seven on each siae, erect or leaning inwards. Ovioapsfde shal* 

VOL. v. X 
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loWj smooth, with two or more spines (P). Avicularia, on the top of club- 
shaped spines, developed sparingly on any part of the margin of the cell. 

FluBira ipinifera, Johnst. * Transact, of Newcastle N. K. S3oc./ vol. ii, 
p. 266, pi. ix, fig. 6. 

Fltutra (?) lineata^ Johnst., • Brit. Zooph.' 

5. M. eraiicula, n. sp. Alder (p. 54, PI. VIII, figs, 3, 3 a). 

Cells in linear series, small, oval ; mar6;in with five to seven spines on 
each side, which are shining, fiattish at tue edges, and lie closely over the 
aperture ; one or two of the uppermost spines are erect, long, and cylindrical. 
Ovicapstile rather small, smooth, and cylindrico-globose, with a rib across 
the middle. An avicularium generally at the top of the ovicapsule, some- 
times at its side. 

Had. Deep water. 

6. M. Flemingiiy Busk. Cat., p. 58, pi. Ixi, fig. 2; pi. Ixxxiv, figs. 4» 

6, 6 ; pi. civ, figs. 2, 3, 4. Alder, p. 56, PL VUI, fig. 4. 

' 1. M. Pouilleiii, Audouin. 

Cells ovate, broadish below, rather larger than in M. Fleminpii^ and without 
the inner expansion ; margin granulatea with a thin rim ; spines four or six, 
round the top of the cell, short ; one only, on each side, visible below the 
ovicapsule. Ovicapsule large, globose, or elongated, strongly granulated and 
occasionally perforated. Avicularia dispersed ; sometimes a small one on 
each side of the ovicapsule. 

M. membranacea, Johnst. 

M, Pouilletii, Audouin, * Expl.' I, p. 240 ; Savigny, * Egypt,' pi. ix, 
fig. 12. 

8. M, unicamis, Fleming, (p. 66, PI. VIII, fig. 6). 

CeUs stout, oval ; margin granulated, with two spines on each side near 
the top, one of which is usually covered by the ovicai>sule. Ovicapsule sub- 
cylindrical, smooth, with a strong rib above the margin and surmounted by 
a conical avicularium. 

Flustra unicornis, Eleming. 

Meni, membranacea, Johnst. (pars). ; 

Lepralia squama, Dalyell. 

2. Earn. CSLLULABIADiK. 

1. Bugula, Oken. 

B.fasiigiaia, Eab. Alder, p. 69. 

Poljzoary one to four inches high, stout, bushv, irregularly branched ; 
becoming purplish or rusty-red when dry; cells biserial, cylindrical^ 
elongate, attenuated below; aperture wide above, elliptical below, with a 
stout cylindi-ical jointed spine at the upper and outer angles, and a denticle 
in front of it ; no spine at the inner angle. Avicularium large, with a 
longish beak. Ovicapsules very shallow. 

Seriulariafastigiata, Eab. 

Cellularia fastigiaia, Fleming, Dalyell. 

Cellularia plumosa, Johnst., ' Brit. Zooph.,' p. 341, pi. Izi. 

Hob, Laminarian zone. Very common. 

3. Eam. Salioosnabiad^. 
1. Salieomaria, Cuvier, 
1. S, sinttosa, Hassall. 
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Doubts having been previously entertained with respect to 
the distinction of this form fix>m S. farciminoides, Mr. Alder 
^^ found it necessary to subject both kinds to a careful re- 
examination/' The result of which has confirmed him in the 
belief that they are really distinct species. The best charac- 
ter^ he says^ is found in the avicularium. This organ in S. 
farciminoides is semicircular and arched upwards ; that of S, 
rinuosa is triangular and points downwards^ always sloping a 
little to one side. In addition to this the form of the under 
lip of the cell differs in the two species : in S, farciminoides it 
is slightly arched in the centre ; whilst in S. sinuosa it is quite 
straight^ and rather projecting^ with a sinus at each end. 

We now quite agree with Mr. Alder in regarding the two 
species as distinct. 

Sub-order. Ctenostomata. 
Fam. Alcyonidiad^, Johnston. 

1. Akyonidium, Lamx. 

1. A, mamillaium, n. sp. Alder (p. 64, PL Y, figs. 3, 4). 

Encrusting, semitransparent, brownish ; covered with rather long, stout, 
and strongly wrinkled papills, from which the poljpides issue ; tentacles 
16—18. 

Hab, On old shells, deep water. 

8. A. albidum, n. sp. Alder (p. 64, Fl. Y, figs. 5, 6). 

Encrusting, semi transparent, yellowish-white; general envelope incon- 
spicuous; polypides prominent, yentricose, flask-shaped, sub-recumbent, 
becoming erect towards the aperture, which is truncated when contracted ; 
tentacles 18. 

ffab. The stem of Flum./aleaia. 

2. Farrella, Ehr. 

1. F. jtedieellata, n. sp. Alder (p. 68, PI. YI). 

Body (of cell) ovate-oblong, yellowish, transparent, with long and very 
slender pedicles, uniform in tnickness throughout, arising from a creeping 
fibre ; tentacles 12. Length of cell, ^ inch. 

Hob, Old shells of Buednum undatum and Fu9U9 anHqvM, in deep water. 



On some New British Polyzoa. By the Bev. T. Hincks. 

{Concluded from No. XIX, p. 176.) 

The following is the conclusion (accidentally omitted) of a 
paper which appeared in the last number of the 'Journal.' It 
completes the description of the Alcyonidium hexagowum 
(Hincks) — the A. Mytili of Dalyell. 
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T*he surface oi the fleshy crust is thickly covered with* sihall 
prbttiinences, marking the point at which the polypide isstl^s 
frohi its cell. The normal shape of the cells i« hexagoaal, 
tut' they are subject to many irregularities. The ^g»fa are 
weK marked^ and show distinctly on the surface. The poly- 
pides are laid lengthwise in the cells^ and the orifice is at one 
crtreniity, and not central. Sir John Dalyell says that they 
Save about fifteen tentacula. The ovaries occur as somewhat 
circular papilke, scattered irregulariy over the cceiuBcmmy 
within which the ova are distinctly visible. At the top of 
each ovarium, when the embryos are about to escape, an 
opening appears, and a small tube is gradually pushed {otth 
to some distance. Through this tubular orifice they work 
their way by means of their cilia, and as soon as they have 
eflFected their escape begin to move with great activity through 
the water. I have seen seven pass from a single ovary in the 
course of a few seconds. The embryo is circular in form, 
white, opaque, and bears a striking resemblance to a low- 
crowned hat. The margin is fringed with dlia,* 

The figure of Sarcochitum polyoum in Gosse's 'Marine 
Zoology' should, I think, be referred to this species. It bears 
no resemblance to the Sarcochitum of Hassall. 

Hab. Salcombe, Devon ; encrustiDg sea-weed, between tide-marks. 



FahheTiT.a elonoata. [LaffuncuUt elongaHy Van Beneden.] 

This species I have obtained in great abundance on the 
Lancashire coast, in the neighbourhood of Fleetwood and 
Lytham. 

The pedicle is of very variable length, and the cells are 
very slightly attached to the creeping fibre. In this latter 
respect the species differs markedly from the F, pedicellata — 
a kindred form lately described by Mr. Alder. The tentacles 
of F, elongata vary in number from ten to fourteen. The 
former number is very common amongst the younger poly- 
pides ; fourteen occur rarely, jmd twelve is the ordinary com- 
plement. 

I recorded the occurrence of F. elongata in Britain some 
years ago, but the notice seeins to have been overlooked 
{vide ' Micr. Joum.,^ vol. iv> p. 95) . 

• 111 tbe • Aniialk df Nal. Hist.' for November. 1861, I have described 
tbese embiyos; tefetrittg iheto wrongly to the (Jjfcloum papiUontm of Hassall, 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATE VII, 

Illustrating Mr. Grove's paper on a Fungus parasitic in the 
Human Ear, and Dr. Farre's paper on the Human Embryo.* 

Fig. 

I. — ^Appearance of the fruit of the fungus on the floccose mycelium, under 
a low power. 

2. — Portion magnified 400 diameters, the dark " head " in the centre pro- 
bably more matured than the remainder ; most of the heads are 
smaller and of a fawn colour — such is the one represented on the 
right ; the three on the left are iu an early stage. Some of the 
mycelium is also shown. 

3. — One of the " heads " viewed from above. 

4. — Sporules detached in mounting ; here and there amongst the mycelium 
were patches of them, probably nature-sown. 

5. — ^Threads of mycelium ramifying beneath the surface, amongst the deli- 
cate hexagonal pavement epithelium ; when it reaches the surface 
many short branches arise, as shown towards the upper left corner. 

6. — Mycelium in a vesicular condition, perhaps from abundance of moisture 
in such part ; it may be worth mquiry whether a process of true 
conjugation may not take place in such circumstances. The idea 
has been mooted before, and I have seen other instances which 
appear to add to its probability. A priori, it does not seem unlikely 
tnat a fungus,* growmg in an excessively moist locality or in water, 
may, in such alga-like condition, conjugate like an Alga. 

7. — An asciis, with four greenish sporidia, on a portion of the mycelium, 
whether accidentally or not, it may be difficult to say. No other 
example was seen; so that it may not have any connection with the 
other fungus. 



8. — Embryo of the natural size contained in the foetal membranes. 
9. — ^The same embryo removed from the membranes, magnijied 8 diame- 
ters. 

B. Prosencephalon. 

c. Mesencephalon. 

D. Epencepnalon. 

E. Rudimentary upper extremity, 
p. Lower ditto. 

o. Heart, consisting of auricle, ventricle, and bulbus arteriosus. 

H. Probably Wolffian body. 

K. !Root of allantois. 

L. Probably a portion of rudimentary intestine, into which appears to 

open the remains of a vitelline vesicle. Behind this is a Dody in 

which rudimentary cells are seen (hepatic ?) 
N. Branchial laminsB (visceralbogen). 

• Figs. 1—7 are multiplied 7 diameters. 
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JOURNAL OF MICROSCOPICAL SCIENCE. 



DESCRIPTION OF PLATE XI, 
niQBtratmg Dr. Lindsay's paper on Lecidea lugubru, Sommf.* 

«»■ 

1.— -Fragment of the lioheD, sb'ghtlj magnified. 

a, Apothecia in different stages of development. 

b, Spermogones scattered over the squamules. 

S.— -Fragment of the thallino sqnamnles, magnified, showing the— 

a, Apothecia. 

b. Spermogones. 

3.— -Sterile sqoamules, magnified, showing spermogones. 

a. FapLliate ostiole. 

b. Depressed ostiole. 

4.— 'Section of two spermogones — 

0. Having a papillate ostiole ; and 

b. A depressed ostiole. 
5.-*Section of apothecium, magnified. 

a, Exciple or margin. 

b» Hymeniom or thaUmium. 
6.— Section of apothecinm and spermogones, showing their relative position. 
a* Apothecinm. 

b. Mature; and 

e, Yonng, undeveloped spermogones. 
7. — Section of apothecinm, showmg— 

a. Knobbed extremities of paraphyses. 
h. Filaments of ditto. 
e, Hypothedmn. 
d. Mature theca : its body. 
€, Ditto, its pedicle. 

/. Ditto, ruptured, showing the mode of escape of the 
spores. 

* The observations, upon which the drawings are based, were made chiefly 
under power 880 of a Naohet*s microscope. 



PLATE XI (eoniinued). 

Kg. 

g, Tonng thecs in different stages of developinent. 

4. Mature spores escaped from tliecsB. The reaction of iodine on 
the thecie, paraphjses, and spores is exhibited at a, 6, d. 
6. — ^Isolated paraphyses, showing the knobbed terminal cella*— the seat of 

a dark indigo pigment — and the delicate filaments.. 
9.->^hriyelled or aborted spores, retaining the thecse as caudate appen- 
dages. 
lO.o^llature theose, showing moniliform appearance, caused by distensions 

or bulgings of the cell-wall by the spores. 
11. — ^Young theca, showing the deyelopment of few spores at interrals in a 

ribbon-like protoplasm. 
18.— Spores. 

0, Mature. 

b. Young. 

e. Old. 
IS.— Section of a spermogone, showing— 

a. Cortical tissue of thalius. 

b, Gonidic kyer of ihaUns. 

e* Medullary tissue of thalius. 
d. Envelope of spermogone. 
tf. Sterigmata forming inner walls of spermogone. 
/ Cavity of spermogone full of free.spermatia mingled with madlage. 
ff. Free and mature spermatia escaping by ostiole. 
14.-^terigmata and spermatia. ' 

a, Spermatia. 

b, Sterigmata. 

15. — Sterigmata arising from articulated, thick, ramose tubes. 
16.— Free, mature spermatia. 
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JOUENAL OP MICROSCOPICAL SCIENCE. 



DESCRIPTION OP PLATE XII, 

Illustrating Mr. Briglitwell's paper on Noctiluca. 

Kg. 
1.-— Front view, showing the tail, ciliam, &c. 

a. A vacuole containing a bright r^-brown granular mass. 

2. — Side view, showing pyriform shape, position of the fissure, &c. ; struc- 
ture obscure, from the quantity of food contained in the animal, 
a recently captured specimen. 

8.—- View showing the somewhat thickened angular portion ; the nucleus 
is generally situated opposite to this» as well as the origin of the 
tail, so as to be indistinct in this view. 

4. — Specimen in which the tail was undeveloped; most of the individuals 
taken during the winter months were thus imperfectly formed. 

5. — ^Early stage of self-division : division of the nucleus has just takmi 
place. The perfect development of the new tail at this period is 
remarkable. 

6. — ^Division somewhat further advanced; the nuclei have removed far 
apart and a fissure is commencing. The vacuoles in this indivi- 
dual (which was drawn with great care) have almost entirely dis- 
appeared. 

7.— Shows a further progress towards division. 

8. — Shows self-division nearly complete, and two individuals now only held 
together by a slender cord. 

9. — ^An individual just after complete separation and before the oonnecting 
portion is aosorbed. 

10. —Abnormal portion of the body thrown off by the animal, and in which 
no nucleus is found. 

11. — Shows the effects of gentle, steadily continued pressure. At the first 
an appearance, as of a most delicate sac, is protruded, into which the 
fflobules, vacuoles, and sometimes the nucleus are received. The 
inner menbranes peel off from the cell-wall, and when the contents 
are out the creature suddenly ooUimses entirely. The appearance of 
the sarcode (membrane and threads) gently living its connections, 
" like threads of a very viscid liquid," and collapsing, is very remark- 
able. 

18.— Oral orifice, &c., x 200. 

13. — "Prehensile organ" and "trembling organ," x 400. 

14. — Cell-wally X 400 ; a tolerably thick, firm, and resisting structureless 
membrane. 

16.— Sarcode membrane, with its thickenings, fonning the immediate inter- 
nal investment of the cell-wall. The thicker portions form a toler- 
ably regular network over it ; from these spring the fibrils. 

16.-*Tail, showing a section, x 400. This is concave in the part which 
comes in apposition to the body, and convex in the part which 
reaches beyond the body. 
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DESCRIPTION OP PLATE XIII, 

Illustrating the Rev. J. B. Dennis's paper on the Miorosco- 
pical Characters of so-called Cetacean Bones of the Red 
Crag.* 

ng. 

1. — Crag fofuil from detiital bed. Red Crag. 

3. — Drift eleplumt. 

3.— n. Eree lacan» of Crag fossil> detrital bed, Red Crag. 

b. Free lacanas of Drift elephant. 
4."— a. Haversiaii lacun» of Crag fossil, detrital bed. Red Cme. 

b. Harersian lacunae of Drift elephant. 
6.~-a. Hippopotamus. 

b. Rhinoceros. 
6.~Crag fossil, detrital bed, Red Crag. 
7.'— 0. Crag fossil, detrital bed, Red Crag. 

b. Fossil elephant from Himahiyan mountains. 
8.-^Jaw of Greenland whale. 
9.-— Vertebra of fossil whale. 
1O.--0. Free Iacun» of Greenland whale. 

b. Free lacuniB of fossil whale. 
U.'— 0. Harersian laounse of Greenland whale. 

b. Haversian laounn of fossil whale. 
13.--0. Free lacunse of recent elephant. 

b. Haversian lacunn of recent elephant. 
13.— -Crag fossil from detrital bed. Red Crag. 
14. — a. Elephant from Suffolk Gravel. 
b. Decomposed recent cetacean bone. 

* Figs. 3, 4, 5, 10, 11, 12, are magnified 300 diameters, the remainder 
50 diameters. 
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DESCRIPTION OF PLATE I, 

lUufitrating Mr. HepwortVs paper on the Practical Use of the 

Microscope. 

F5g. 

1. — €M, Exadation oorpmscles. 

6. The same, haying undergone a slight change. 

c. The same, having undergone a further change. 
dd. Fully developed vegetations. 

0. Crystals of oxalate of lime. 
3.^-0. Sarema rents. 
6b. Epithelial scales.* 
e. Part of one of tubuli oriniferi. 

d. Casts of ditto.* 

3. — ^Aphthn from a case of consumption. 
4. — Ordinary aphthn (thrush) in children. 
6. — ^Longitudinal section of diseased intestine. 

a. Thickened scirrhous peritoneal coat, the outer portion being dark 

brown, fibrous, and striated, the striae being transverse to the 
section. 

b. Outer cellular tissue containing-* 
ce, Blood-yessels. 

d. Outer aponeurosis of what should have been the muscular coat. 

e. Cellular tissue (in place of muscular coat, which was wanting) pass- 

ing at intervals t{irough'-' 
/. The inner aponeurosis of muscular coat. 
ffffff. Masses of coagulable lymph. 
k. Reflected mucous membrane. 

* The epithelial scales and casts were not from the same subject; it is 
froin a drawing I took some time ago, and having often met with scales of 
this colour with casts, I have introduced it here. 
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DESCRIPTION OP PLATES III, IV, V, 

Illustrating the Hon. and Rev. S. 6. Osborne's paper on 
Vegetable Cell-formation, principally as shown in the 
Growth of Wheat. 



PLATE III. 

Kg. 
1. — Seed of wheat germmating, slightly enlarged. 

A. Ghreen fature blade, &c. 

B. Seed, starch, gluten, &c. 
G. Main root. 

DD. Lateral roots. 

EEE. Free cones of cells at the points of the roots. 
F. Hard cellular matter, the base of growth of root and stem, 
a. Cellular tissue, the original covering of embryo blade. 
p. Ditto of root. 
y,y. Rootlets. 

$, Course of bundle of dotted fibre, 
r, c, <. Suckers. 
Z. Course of spiral fibre. 
2.— Section from junction of germ with seed. 
2 a. — ^The sap-tube on a larger scale. 

3.~Thick-walled cellular tissue, with dark granular matter and oil, con- 
necting the bundles of fibre and their iuTcstlng cells with the 
germinating point. 
ab. Layers of cells in immediate connection with — 
e, Thicdc-walled cells containing oil. 
4. —Termination of rootlet slightly magnified, with its free capsule* of 

cells, d, and suckers. 
5. — Capside enlarged. 
6.— Centre of apex of young root. 

7, 7*. — Stages of growth of suckers from side of root. 

/. Suckers. 

ff. An escaped nucleus with its nucleolus. 

8, 0. — Growth from side of root. 

k. Nuclei in egg-shaped Tcsides. 
t. Hyaline thread-like processes. 
10. — Cell-increase. 



INDEX TO JOURNAL. 



VOLUME V. 



A. 

AbrolhaihUf Monograph of the genus, 

by W. L. Lindsay, M.D., 27. 
Achillea ptarmica, silica in, 134. 
Acineta, H. Cienkowski on, 96. 
Actinia, propagation of, 238. 
Alcyonidium, 25, 176. 
Alder, Josh., on a new species of ^tf- 

ffula, 174. 

„ on several new species of 

Zoophytes, 24. 
Alff€B, unicellular, new and less known 

genera of, Braun on, 13, 90, 143. 
Amphileptui, 105. 
Amphorat 7, 8. 
AreyriOt 131. 
Atterolamprat 8. 

B. 

Baddeley, Colonel, on Noctiluca, 185. 
Bailey, Prof. J. W., on Greensand, 83. 
Blood-corpuscles, Christopher John- 
ston on the colour of, 19. 
Bones, fossil, in the Stonesfield Slate, 

J. B. P. Deunis on the microscopic 

structure of, 63. 
Bones, Cetacean, microscopic structure 

of, 191. 
Botfyosporium, 117. 
Bridgman, W. K., on an adjustable 

index point to scale used as a marker, 

206. 
Brightwell, Thomas, on self-division 

in Koctiluca, 185. 
Buffula, on a new species ot, by Josh. 

Alder, 174. 
Bulgaria, 125. 
Btukiaf 24. 

C. 

Cells, compound nucleated, J. Hep- 
worth on, 141. 



Cetacean bones, microBcopic eliasactem 

of, 191. 
Chlamidodon, 138. 
Choiromyees, 132. 
Cienkowtki, H., on Acineta, 96. 
Clapieepst 132. 
CHmacosphenia, 8. 
Clonostachygf 126. 
Coceoneis, 7, 8, 9, 10. 
Cohn, Dr. F., on Emputa muiea, 154. 
„ on Voloox globatoTf 149. 

ComattUa rotacea, note on, by the Rev. 

Mr. Hincks, 18. 
Consumption, microscopic examination 

of sputa in, J. C. Hall on the, 162. 
Coryneum, 127. 
Cryptolaria, 173. 
Currey, Fred., on the structure and 

physiology of certain fungi, 115. 
Cyiticercua celluhtmt 5. 

D. 

Dennis, J. B. P., on the microacopic 
structure of bones in the Stones- 
field Slate, 63. 

Dennis, J. B. P., on Cetacean bones, 
191. 

Diatomacett, British, Review of, Pral 
W. Smith's Synopsis of the, 160. 

JHatomacHtj T. C. Dmce On the oon* 
jugation of the, 22« 

Diatomaceous forms from the West 
Indies, description of, by R. E. Ore* 
viUe, LL.D., 7. 

Diaform, on the comparatite abun- 
dance or scarcity of^ on a slide, 106. 

Didymium, 131. 

Dmce, T. C, on the conJugatioD of the 
Diatomacese, 22. 

Dytteria, P. H. Gosse on the zoologi- 
cal position of, 138. 

Dyiieria, T. H. Huxley on the gCBva, 
78. 



262 



INDEX TO JOURNAL. 



E. 

Edwardi, Arthur M., on microscopic 
appAntos, 113. 

„ 00 finders for 

microscopes, 200. 
Emjnua nnuea, F. Cobn on, 154. 
Endocarpan, 27. 
Epithelium of intestine, KoUiker on the, 

152. 
Eudorina, 149. 



F. 



ParreUa, 24. 

Finders for microscopes, 200. 
Food, adulteration of, 229. 
Fungi, Currey on the structure and 
physiology of certain, 115. 



G. 



Gbmeoma teintiUant, J. Samuelson ou, 
19. 106. 

Oonium, 149. 

Gosse, P. H., on the zoological posi- 
tion of Dtfileria, 138. 

Grammatophora, 8. 

Gray, J. £., on a microscopic slide- 
dryer, 239. 

Greenland, on the origin and forma- 
tion of, by J. W. Bailey, 83. 

Greville, Dr. R. K., description of some 
new Diatomaceous forms from the 
West Indies, 7. 

Growth, vegetable, further observations 
on, by S. G. Osborne, 87. 

Gymnotporium, 124. 



H. 



Hall, Dr. J. C, on the microscopic 

examination of the sputa in thoracic 

consumption, 162. 
Hassall, Dr., on the adulteration of 

food, 229. 
Hannover, Dr. A., on the development 

and structure of the teeth of iham- 

mals, 166. 
Helmmthotporium, 115. 
Hepworth, J., on compound nucleated 

ceUs, 141. 

„ on the practical use of 

the microscope, 1. 
Hincks, the Rev. T., on Comatula 

ro9aoea, 18. 

„ on some new 

British Polyzoa, 175,249. 
Hogg, Jabezi on Actinia, 238. 



Huxley, T. H., on the genus Dytteria^ 
78. 

Hydrotoa and Polyzoa, notice of seve- 
ral new species of, by Mr. Alder, 24. 



I. 



Index to the scale used as a marker, 
206. 

Infusoria, J. Samuelson on the struc- 
ture of various, 104. 

Inman, T., M.D., on the use of the 
microscope, 21. 



J. 



Johnston, Christopher, on the colour 
of the blood-corpuscles, 19. 



K. 



Kolliker, H., on a peculiar structure in 
the columnar epithelium of the in- 
testine, 152. 



L. 



Leipner, Adolph, on the presence of 

silica in the Rubiacen and in Achil- 

lea ptarmicaf 134. 
LepraUat 172. 

Lieberkiihn on Spongilla, 212. 
Lindsay, W. L., Dr., on the genus 

JdrothalhUf 27. 

„ on Leeidea At- 

ffubriif 177. 



M. 



Magnetic stage, new, 237. 

Maiiogloidf 12. 

Measled pork, microscopic examina- 
tion of, by W. Smith, 4. 

Microscope, the, as a means of diag- 
nosis, H. Munroe on, 108. 

Microscope, ^. Iiiman, M.D., on the 
use of, 21. 

Microscope, on the practical use of the, 
by J. Hepworth, 1. 

Microscopic apparatus, Arthur M. 
Edwards on, 113. 

Microscopic slide-dryer, 239. 

Microscopical Society, Proceedings of, 
23,114,240. 

Munroe, H., on the microscope as a 
means of diagnosis, 108. 

Muscular fibre, striated, in the human 
lip, 89. 



